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PEEFACE 


This Guide deals with the specimens which are exhibited in the 
Southern half of the <e Insect Gallery. 9 '/' The great group 
Arthropoda, or animals with jointed legs and (usually) a hard 
exoskeleton, are here considered, with the exception of the Insects, 
which are described in a separate Guide. The present work is 
thus concerned wi£h the Crustacea, mainly aquatic in habit, and 
represented by familiar animals such as Shrimps, Lobsters and 
Crabs ; with the Arachnida, the Scorpions, Spiders, Ticks and 
their allies ; with the Onychophora, constituted by tbe singular 
animal known as Berdpatus ; and witb tbe so-called Myriopoda, 
including the Millipedes and Centipedes. 

The section on the Crustacea is written by Dr. W. T. Caiman, 
that on the Arachnida and Myriopoda by Mr. A. S: Hirst, and tbe 
portions dealing respectively with the Onychophora and with the 
Pentastomida (the 'latter regarded as degenerate Arachnida) by 
Mr. IP. Jeffrey IB ell. 

Mf. E. I. Pocock, who was formerly in charge of the Arachnida 
and Myriopoda, and whose responsibility then included tbe arrange¬ 
ment of many of the specimens now exhibited, has been kind 
enough to read the proof-sheets dealing with those groups. 

Tbe thanks of tbe Museum are due to Alessrs A. and C. Black 
for their permission to use certain blocks fiom IP art vii (Di. Caiman’s 
volume on Crustacea) of the “ Treatise on Zoology,” edited by 
Sir Bay Lankester, x.c.b., f.k.s., who has also given bis sanction 
to their use in this Guide-Book. Bigs. 10, 11, 13, 15, IS — 22, 26, 
27, 30 are derived from, this source. 

SIDNEY E. HARMER, 

JZleepei' of Zoology* 


British Musbuai (3SrA.TXja^n History), 
Cromwell Road, London, S.W. 

IPelyrtLCury , 1910 . 
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GUIDE 


TO THE 

CRUSTACEA, ARACHNIDA, 
ONYCHOPHORA AND MYRIOPOBA. 


The specimens exhibited in the “ Insect ” gallery belong to the 
comprehensive group Aethropoda, of which the animals usually 
known as Insects form only one of tbe divisions. 

Tbe Arthropoda may be defined as animals in which tbe body 
is more or less distinctly segmented, generally witb a firm external 
skeleton, and witb jointed limbs, some of which are modified to 
serve as jaws. 

Tbe group is divided, according to tbe system of classification 
followed in arranging tbe gallery, into six Classes :- 

Class 1.-Crustacea (Crabs, Lobsters, etc ). 

,, 2.-Trilobita. 

,, 3.-Arachnida (Spiders, Scorpions, etc., witb 

Appendix, Pentastomida). 

,, 4.-Onyehophora (!Peripatns). 

,, 5.-Diplopoda (Nlillipedes). 

,, 6.-Pauropoda. 

,, 7.-Symphyla. 

,, 8.-Cbilopoda (Centipedes). 

,, 9.-Insecta (Aloths, iFlies, Beetles, etc.). 

Tbe Insecta are arranged in tbe northern balf of tbe Gallery, 
and are described in a separate Guide. Tbe remaining classes 
occupy tbe southern balf of tbe Gallery, and are dealt witb bere 
in tbe order given above. 


} M ~ 




South Entrance. 

Pm of South Half op u Insect Gallery,” showing position op cases 

OCCUPIED BY GROUPS DEALT WITH IN THIS GrUIDE. 
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Class i.—CRUSTACEA. 

INTRODUCTORY. 

The exhibited series of Crustacea occupies the southern part of 
the cc Insect Gallery.*' The Table-cases Nos. 1—16 contain a series 
of typical representatives of the various Sub-classes and Orders 
composing the Class, arranged in systematic order. The Wall- 
Cases Nos. 1—6 contain exhibits illustrating the structure and 
life-history of the Lobster, and forming an introduction to the study 
of the Crustacea ; a number of specimens illustrating the habits 
and mode of life of various Crustacea; and sundry specimens 
which, by reason of their size, could not conveniently be exhibited 
in their proper places in the systematic series. 


DEFINITION OF CRUSTACEA. 

The Class Crustacea, as understood by modem zoologists, 
comprises the forms commonly known as Crabs, Lobsters, Cray¬ 
fish, Prawns, Shrimps, Sandhoppers, Woodlice, Barnacles, and 
Water-Fleas, besides a multitude of related forms undistinguished 
by any popular names. It does not include the King-Crabs 
(Xiphosura) and Sea-Spiders (Pycnogonida), formerly associated 
with it, but now regarded as more closely related to the Araehnida. 

The Crustacea differ so widely among themselves that it is 
very difficult to give a definition of the group which will apply to 
all its members, and it is hardly possible to do so without entering 
into highly technical details of structure and development which 
would be out of place here. 

It may be said, however, that they differ from Insects, 
Araehnida, and the other groups which, together with Crustacea, 
form the comprehensive group (Phylum or Sub-Phylum) Arthro- 
poda, in having two pairs of antennae (feelers) in front of the 
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Wall- 
cases 
Nos. 1-3. 


mouth and at least three pail's of jaw-like appendages behind the 
mouth, in being nearly always of aquatic habits, and in breathing 
by gills or by the general surface of the body. 

A Crustacean can usually be distinguished from any other 
Arthropod by the fact that its “ walking-legs ” do not correspond 
in number or arrangement with those found in the other groups 
Thus an Insect can usually be recognised at first sight by having 
three pairs of legs, an Arachnid by having four pairs, and a 
Centipede or a Millipede by having a great number of legs, all 
nearly alike. The Crustacea, on the other hand, show a great 
variety m the arrangement of their walking or swimming legs, but 
they very seldom exhibit any special resemblance, m respect of 
these appendages, to the other large groups of Arthropods. 


THE LOBSTER AS A TYPE OF CRUSTACEA. 

The plan of structure common to the whole Class will be best 
understood by beginning with the study of a typical form. 

For this purpose the common Lobster has been selected as 
being easily accessible, of convenient size, and not too speciahsed 
to admit of ready comparison with other Crustacea. 

The Crayfish, which is the type more usually described in 
text-books, differs only in minor details from the Lobster. 

Like the other Arthropoda, the Crustacea have the body and 
limbs encased by a firm covering which gives support to the soft 
internal organs and in particular affords points of attachment for 
the muscles by means of which the animal moves. In other 
words, this covering plays the part of a skeleton; but since, rmliVa 
the bony skeleton of Vertebrate animals, it is outside instead of 
inside the soft parts, it is distinguished as an “ exoskeleton.” In 
many Crustacea also, the exoskeleton is sufficiently strong to serve 
the purpose of defensive armour, and to enable the limbs to act as 
efficient and powerful weapons. 

Although the firm outer covering is really continuous over the 
whole of the surface of the body and limbs, it becomes thinned away 
in places to form joints permitting movement between the various 
parts. Thus, the body and limbs are divided into “ segments ” * 

* The word “joint,” often applied to these divisions of the body and 
limbs, ought properly to be restricted to the hinge or connection between two 
segments. 
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which, in the case of the body, are termed body-segments or 
“ somites/' 

A study of the, various modifications of structure presented by Wall- 
Crustacea and other Arthropoda has led to the conclusion that ^ es a 3 
they are to be regarded as built up of a series of somites or body- * L ° S ’ 
segments, which may be distinct or soldered together, and each of 
which bears typically a single pair of limbs or appendages. 

Thus, m the Lobster (Kg. 1), the hinder half of the body (or 
abdomen) is plainly made up of sis somites (besides a tail-piece or 



“telson’*), each of which carries on the under side a pair of 
“ swimmerets.” The front half of the body is not so divided, but 
is covered by a large shield or 44 carapace *’ which projects between 
the eyes as a toothed beak or “rostrum** Since, however, this 
part of the body also bears a number of appendages constructed 
on the same plan as the swimmerets of the abdomen, it is con¬ 
cluded that here also we have to do with a series of somites, 
although they are so completely fused together as to be indistin¬ 
guishable except by their appendages. That this conclusion is 
correct is proved by comparison with some of the lower Crustacea, 
for instance, Anaspides (see Table-case No. 5), in which there is no 
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Tergum 



PleuroTz 


Appendage 


carapace, and the fore part of the body has eight distinct somites 
each bearing a pair of walking legs. In front of these eight 
somites, w hi ch form what is called the 11 thorax/ 9 is the “ head/ 9 
a part of the body winch is never, in any Crustacean, distinctly 
segmented, but which, since it bears five pairs of appendages, 
must contain at least five somites. The part of the body covered 
by the carapace of the Lobster includes the head and the thorax 
and is known as the “ cephalothorax.” It is necessary to remark, 
however, that the regions of the body named head, thorax, and 
abdomen in the Crustacea are by no means exactly equivalent to 
those so named in the other Arthropoda, for instance in Insects, 

and still less to the parts bearing 
the same names among Vertebrate 
animals. 

This “ segmentation 99 of the 
body, or division into somites, is 
not only shown by the external 
covering, but affects some of the 
internal organs as well. Leaving 
these aside for the present, how¬ 
ever, and considering only the 
exoskeleton, the structure of a 
typical somite will be best un¬ 
derstood by examining one of the 
separated abdominal somites of the 
Lobster (Fig. 2). This consists of 
a ring of shelly substance, connected 
with the rings in front and behind by areas of thin membrane 
which permit movement in a vertical plane. For convenience 
of description the upper or dorsal part of this ring is called 
the “ tergum ” (or “ tergite ”) and the under or ventral part the 
“sternum 99 (or u stemiteTo the sternum are attached the 
appendages (or swimmerets), while the tergum overhangs the 
base of the appendage on each side as a flap called the 
“ pleuron." The terminal segment of the body or “ telson ” never 
bears typical limbs, and on this account and also because of 
its mode of development in the embryo, it is not regarded as a 
true somite. 

The carapace of the Lobster is not formed simply by the terga of 
several adjacent somites becoming soldered together. This is 
shown by a comparison with some of the lower shrimp-like 
Crustacea (Mysidaeea, see Table-case No. 5), in which the carapace 


Fig. 


2 . 


One of the abdominal somites of 
the lobster, 
separated and viewe 
front [Wall-case No. 1.] 
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Lobster — Appendages . 

is seen to arise, as a fold of the skin, from the hinder edge of Wall- 
the head-region, and to envelop the distinctly segmented thorax 
like a loose Jacket. In the Lobster, this fold has coalesced, down 
the middle of the back, with the terga of the thoracic somites, but 
at the sides it hangs free, enclosing a u branchial cavity ” in which 
the gills lie between it and the side of the body. The free part 
of the carapace which covers the branchial cavity is known as the 
“ branchiostegite,” and its front end is marked off on the outside 
of the carapace by an oblique “ cervical groove ’* (Fig. 1), which 
has been supposed to indicate the limit between the head and the 
thorax. 

Appendages. —Excluding the movable stalks on which the 
eyes are set and of which the nature will be discussed later, the 
body of the Lobster carries nineteen pairs of appendages. In front 
of the head are two pairs of feelers, the “ antennules ” and 
u antennae ” respectively (sometimes called the first and second 
antennae) ; near the mouth are three pairs of jaw-appendages, the 
strong “ mandibles ” and the flattened leaf-like “ maxillulae ” and 
“ maxillae ” ; following these, which belong to the head-region, are 
three pairs of thoracic appendages, the “ maxillipeds/’ which form 
a transition between the true jaws and the legs The large claws 
and the four pairs of walking legs may simply be termed “ legs/* 
and together with the three pairs of maxillipeds, correspond with 
the eight somites of the thorax already referred to. The six 
somites of the abdomen have each a pair of appendages, those of 
the first five being known as swimmerets (“ pleopods ”), while 
those of the last somite are known as the “ uropods/* and are large, 
flattened appendages spread out on each side of the telson to form 
the tail-fan. All these appendages can be shown to be constructed 
on a common plan, which is seen in a simple form in the case of 
the swimmerets. Each of these consists (Fig. 2) of a stalk, the 
“ protopodite,” with two branches known respectively as the 
“ endopodite ” (on the inner side) and the u exopodite ” (on the 
outer side). The protopodite itself is composed of two segments ; 
the first, very small, is the “ coxa/* and the second, much larger, 
is the “ basis.’* 

If the other limbs be compared with the swimmerets it will be 
found that they can be derived, without much difficulty, from the 
simple type. The antennules (Fig. 1), which appear most simple, 
are perhaps- the least easy to interpret. Although they plainly 
consist, like the swimmerets, of a stalk and two branches, there are 
reasons for doubting whether these three parts correspond with 
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the protopodite, exopodite, and endopodite respectively. In the 
antenna, on the other hand, there is little difficulty in recognising 
the two segments of the protopodite, the exopodite reduced to a 
small movable plate or scale, and the endopodite drawn out into 
a long lash or flagellum of very numerous small segments. 

The mouth-parts will be best understood by comparing them 
in order from behind forwards, beginning with the third maxilliped 
(Fig. 3). In this appendage it will be seen that the second 
segment of the protopodite carries an exopodite which ends in a 
lash or flagellum of numerous segments, and an endopodite of 
five segments which forms the main part of the limb. In addition 
to these divisions, however, there is another part not present in the 
swimmeret which we have taken as the type. This is the “ epi- 
podite,” a membranous plate attached to the outer side of the first 

segment (coxa) of the protopodite, 
and bearing one of the gills (to be 
described later) attached to it. 
The second maxilliped is not dis¬ 
similar in structure, though much 
smaller than the third, but the 
first maxilliped differs considerably 
from both. The same parts can 
be recognised m it, but the 
endopodite is shorter than the 
exopodite and has only two seg¬ 
ments; and the two segments of 
the protopodite grow out on their 
inner side into two large plates, fringed with bristles and 
serving as jaws. In the maxilla (second maxilla ), these jaw- 
plates (“ gnathobases ”) are still more developed and each is 
slit into two The endopodite is small and unsegmented, 
while on the outer side is a large plate which is probably the 
exopodite, although some have regarded it as the epipodite. 
Whatever its nature, this plate has an important function, since it 
lies in a channel leading forwards from the gill-chamber and 
serves by its continual movements to keep a current of water 
flowing over the gills. The maxillula {first maxilla) consists of 
little else than the two gnathobases, here undivided, and a small 
endopodite. The strong mandibles are clearly the chief instru- 
- ments in the mastication of the food, to which the other mouth- 
parts are only accessory. Each consists of a massive “ body ” 
which seems to represent the first segment of the protopodite 



Third maxilliped of Lobster. 
[Wall-case No, 1.] 
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Lobster — Appendages , Anatomy . 

with its gnathobase, and a small “ palp 9 * of three segments Wall- 
representing the rest of the protopodite with the endopodite. Nos S ] 

The rest of the appendages may be briefly disposed of* The 
walking-legs (Kg. 1) can easily be seen to correspond, segment for 
segment, with the third maxillipeds, except that they have no 
exopodites The large claws ( chehpcds ), like the two pairs of legs 
immediately succeeding them, are chelate or pineer-like. This 
modification, which is very frequent among Crustacea in limbs 
used for seizing food, is brought about by the penultimate segment 
of the limb growing out into a process, the “ immovable finger,” 
lying alongside the last segment, which can be brought into con¬ 
tact with it and is known as the “ movable finger.” 

The movable stalks , upon which the eyes are set, are divided 
into two segments and in a few Crustacea they are even composed 
of three. The view was long and widely held that these stalks 
were the equivalent of a pair of appendages like the legs or jaws 
There are some reasons, however, for believing that this is not the 
case, and the eye-stalks are therefore omitted from the list of 
the Lobster’s appendages given here. 

Some of the gills ( [branchiae ) of the Lobster are seen attached 
to the epipodites of the thoracic limbs. Their exact arrangement, 
however, is more clearly shown by the preparations in spirit 
exhibited alongside. In a transverse section through the thorax 
it is seen that the gill attached to the epipodite of the leg lies on 
the outer side of the branchial chambei. It is known as a 
44 podobranchia.” Next to it on the inner side are two gills which 
spring not from the leg itself, but from the membrane of the joint 
between the leg and the body. These are called “ arthrobranchiae ” 
Finally, next the inner wall of the chamber, is a gill attached to the 
wall of the body itself and known as a “ pleurobranclna/’ The 
complete set of four gills is not present on every thoracic somite 
and the arrangement differs very much in different Crustacea. 

Internal Anatomy. —The general arrangement of the internal 
organs of the Lobster is shown by a preparation in which the 
a nim al is dissected from the side (Fig. 4). The alimentary canal 
begins with a short gullet or “ oesophagus ** leading upwards from 
the mouth into the large “ stomach,” from which the “ intestine ” 
runs straight backwards to the vent on the under side of the 
telson. The stomach is not very suitably named, for it is probably 
not the place where the chief processes of digestion go on, but on 
the other hand it contains a complex apparatus known as the 
“ gastric mill ” which acts as a gizzard in grinding up the food. 

c 
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Wall- It is divided into two chambers, a larger one in front, the “ cardiac 
Nos S 1-3 c ^ ani ber,” which serves as a kind of crop, and a smaller “pyloric 
chamber ” behind. In the narrow opening between the two 
chambers are set three strong teeth which are connected with a 
system of plates and levers lying in the stomach-wall and moved 
by special muscles. This development of hard plates and teeth is 
associated with the fact that the whole stomach is lined by a 
membrane continuous at the mouth with that which covers the 
surface of the body and becomes thickened and hardened to form 
the shell. The external membrane also becomes turned m at the 
vent to line a considerable part of the intestine. 

On each side of the thoracic region of the body is a large 



Dissection of male Lobster, from the side [Wall-case No 1 ] 


glandular mass, the “ liver ” or digestive gland, which opens into 
the alimentary canal by a short duct on each side just behind the 
stomach. 

The heart lies near the back, just under the hinder part of the 
carapace. It gives off a number of large arteries in front and 
behind, as well as one (“ descending artery ”) which runs down¬ 
wards to the sternal surface of the thorax. As m other Arthro- 
poda, there are no distinct veins, but the blood is discharged from 
the smaller arteries into the general cavity of the body and finds 
its way by ill-defined venous channels, first to the gills, and from 
these to the “ pericardium ” or space surrounding the heart. From 
the pericardium the blood returns through six valvular openings 
into the heart itself. 

The excretory system (corresponding in function with the 
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L obster—A natomy , Sexes. 

kidneys of the Vertebrate animals) is represented by a pair of Wall- 
glands known as the “ green glands " lying at the sides of the head ^a ses 
and opening to the exterior each on a small tubercle on the first * ° s ‘ ^ ^ 
segment of the antenna. 

The central nervous system consists of a “ brain,” lying in front 
of the head, connected by a pair of cords which pass on either 
side of the gullet with the “ventral nerve chain ” in which may 
be distinguished twelve nerve centres or ganglia. 

The eyes , as already mentioned, are set on movable stalks. 

The black, kidney-shaped area at the end of the stalk can be seen, 
under a magnifying lens, to be divided into numerous minute 
facets (some 13,500 in number), for the most part square m 
outline. It is not correct to state, as is sometimes done, that each 
facet corresponds to a separate eye, forming a separate image of 
the object looked at; the whole assemblage of facets and the 
structures underlying them co-operate to form a single image on 
the receptive nerve-endings in the interior of the eye. 

In the basal segment of the antennule is the so-called auditory 
organ y a small pouch open to the exterior and containing m its 
cavity a number of grains of sand. This pouch, which has on its 
inner surface numerous feathered hairs connected with a large 
nerve, was formerly regarded as the Lobster’s ear. Although it is 
not impossible that it may have to do with the sense of hearing, 
recent investigations have shown that its principal function is 
connected with maintaining the equilibrium of the body m walking 
or swimming. 

The dissection exhibited (see Fig. 4) is one of a male Lobster, 
and the testis can be seen lying below the heart and giving off a 
duct, the vas deferens , which opens to the exterior on the coxa of 
the last pair of legs. 

Differences between the sexes. —Two preparations are 
exhibited in order to show the chief external differences between 
the sexes of the Lobster (Fig. 5). The most easily noticeable 
differences are the greater breadth of the abdomen and the larger 
size of its side-plates in the female than the male. The first pair 
of swi mm erets (which, unlike the other pairs have only one branch 
in both sexes) are very slender m the female, but are much larger 
and peculiarly shaped in the male. The second pair have an 
additional lobe on the inner side of the endopodite in the male. 

The openings of the genital ducts can he seen on the first segment 
(coxa) of the last pair of walking legs m the male, and on that of 
the last pair but two in the female. Finally, the female has on 
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the under surface of the thorax, between the last two pairs of legs, 
g a curious three-lobed structure with a slit-like opening m the 
middle, known as the “ sperm-receptacle.” 

As in most Crustacea, the eggs are earned, after spawning, by 
the parent Lobster, and, as in most of the higher Crustacea 
(Decapoda), they are attached to the swimmerets on the under 



Male. Female. 

Fig. 5. 


Male and Female Lobsters, showing the difference in the lelative breadth 
of the abdomen in the two sexes. This figure also illustrates the dis¬ 
similarity of the large claws and the fact that the large “ crushing-claw ” 
may be on either the right or left side of the body [Wall-Case No. 1.] 

surface of the abdomen. The female Lobster carrying spawn in 
this way is said by fishermen to be “ in berry.’* A specimen in 
this condition is shown in spirit, and a drawing, in natural colours, 
is hung in the upper part of the Case. The number of eggs carried 
by a single Lobster may vary from about 3,000 to nearly 100,000. 

Development —Like most other Crustacea, the Lobster 
when hatched from the egg differs considerably in form from the 
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adult animal. An enlarged drawing of this stage is hung in Wall- 
Wall-case No. 2. The most important differences from the adult 3 

are the absence of all the abdominal appendages (pleopods and * 
uropods) and the presence on each of the legs of an exopoiite . 

These exopodites are fringed with hairs and are used as swimming 
organs, by means of which the larvae move rapidly about at the 
surface of the sea. At a later stage (see drawing), the exopodites 
of the legs are lost and the young animal, which has now assumed 
the essential structure of the adult, sinks to the sea-bottom. In 
many Crustacea the changes of form between the larval and the 
adult state are much greater than they are in the Lobster, but 
in some cases they are less marked, and the animal is hatched in 
what is practically the adult form. 

Moulting'.—As already mentioned, the outer covering of the 
Lobster is quite continuous over the whole surface of the body 
and limbs. It consists of a substance known as “ chitin,” which 
resembles horn and is hardened by the deposition of lime-salts to 
form the shelly parts of the exoskeleton. At the joints the covering 
is thin and soft and contains no lime. As this covering will not 
stretch to any great extent, the Lobster, like all other Arthropoda, 
requires to cast its shell at intervals as it grows. In this process 
of moulting (or eedysis) the integument of the back splits between 
the carapace and the first abdominal somite ; and the body and 
limbs are gradually withdrawn through the opening, leaving the 
cast shell with all its appendages almost entire. The new shell, 
which had been formed underneath the old before moulting, is at 
first quite soft, and the animal rapidly increases in size by the 
absorption of water- The shell gradually becomes hardened by 
the deposition of lime-salts. 

Several series of specimens illustrating the process of moulting 
are exhibited in Wall-case No. 3. These have been prepared and 
presented to the Museum by Mr. and Mrs. H. J. Waddington, of 
Bournemouth, who have been very successful in keeping marine 
animals alive for long periods in aquaria. Two cast shells, obtained 
successively from a single Lobster, and the Lobster itself preserved 
in the “ soft ” condition immediately affcer escaping from the 
second of these, show very clearly the increase in size at each 
moult, and the same point is illustrated in a different way by a 
drawing hung in this case, in which are superposed the outline of 
a Lobster before moulting and the outline of the same animal a 
few hours after the moult. 

In a jar in the centre of the case are shown several specimens 
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of the Edible Crab, of which 
one is m the act of moulting. 
The carapace has become 
separated from the abdomen 
and legs, and the body is 
beginning to be withdrawn 
from it. 

On the right of the case is 
a series of cast shells obtained 
from a single individual of the 
Shore-Crab (Pig. 6). The crab 
was captured on 14th May, 
1901. It was then m the 
second larval or Megalopa 
stage, and was found swimming 
at the surface of the sea. It 
lived in Mr. Waddmgton’s 
aquarium till 20th July, 1904, 
and during that period it 
moulted seventeen times. All 
the cast shells, except two which 
were destroyed by accident, are 
exhibited. 

In the lower part of the 
case two very beautiful series 
are exhibited, each obtained 
from a single Lobster in Mr. 
Waddmgton’s aquaria, and to¬ 
gether they give an almost 
complete picture of the growth 
of the animal from an early 
post-larval stage until it reaches 
a marketable size. The younger 
series begins with a specimen 
of about fths inch length of 
body, which moulted on 21st 
August, 1906 ; the latest of the 
fourteen moults exhibited was 
Series of cast shells obtained from a single Stained on 8th June, 1909, 

0i * Shore-Crab (Garcimis when the animal was about 
maenas) kept m an aquarium. The a \ • r • i , nr,, „ 

carapace of the largest isabout % inches ^ mclies m tengfo. The second 
wide. [Wall-Case No. s.] series begins with a specimen 
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A symmetry. Effect of Parasites . 

of about 44 inches long, obtained on 16th September, 1904* Wall- 
Between that date and 31st July, 1909, when the lobster died, it 
moulted seven times and grew to a length of 9 inches. 

Asymmetry. —A point on which information is often asked, 
the unlikeness in size and shape of the great claws of the Lobster 
and other Crustacea, is illustrated by specimens in Wall-ease No. 1. 

In the preparations of the male and female Lobster (Fig. 5), for 
instance, or in the pair of claws from a very large Lobster in the 
lower part of the case, it will be seen that one of the claws is 
more massive than the other and that the fingers are armed with 
blunt knobs. It is, in fact, used for crushing the shells of animals 
on which the Lobster may be feeding, and is known as the 
“ crushing-claw.*’ The other is more lightly built, with sharp saw¬ 
like edges to the fingers, and is known as the “ cutting-claw.” 
There is no rule as to the side of the body on which either form 
of claw is found, right-handed ” and “ left-handed ” specimens 
being about equally common. In others of the higher Crustacea 
the disparity m size of the two claws is much greater than in the 
case of the Lobster* This is shown by the claws of the large 
Tasmanian Crab (Pscadocai cuius gigcis ), of which a pair is 
exhibited in the lower part of Wall-case No. 1, and other examples 
will be found in the table-cases. In some crabs the larger claw 
is more or less constantly on the same side of the body ; that 
is to say, right-handed (or, more rarely, left-handed) individuals 
predominate. 

Occasionally, in the Lobster, specimens with similar claws 
occur. Most commonly, in these, both claws are of the cutting 
type, but, very rarely, specimens like that shown in the lower 
part of Wall-case No. 1, are found in which both claws are of the 
crushing type. The mode of production of such abnormalities is 
not fully understood, but it seems probable that in most cases it is 
associated with the regeneration of limbs removed by accident or 
thrown off after injury. 


MODIFICATIONS CAUSED BY PARASITES. 

A series of specimens, exhibited in Wall-case No. 2, illustrate the 
changes of structure produced in certain crabs which are infested 
by the degenerate Orustacean parasite Sacculina . It is a curious 
and significant fact that these changes affect almost exclusively 
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cases 
Nos. 1-3 


Wall- 
cases 
Nos. 1-5 


the secondary sexual characters of the crabs. The details of the 
modifications are explained at length in the labels accompanying 
the specimens, and need not be recapitulated here; but it may be 
said in general that the characters distinctive of either sex, e.g., 
the large chelipeds of the male, or the egg-carrying appendages of 
the abdomen in the female, become reduced in infected specimens, 
and that in some cases the male may even assume the characters 
of the female, although it would appear that females never take on 
distinctively male characters. 


ADAPTATION TO ENVIRONMENT. 

The remaining specimens in Wall-cases 1-6 will, for the most 
part, be referred to in describing the systematic series to which 
they properly belong. A number of exhibits, however, attempt 
to reconstruct the natural environment of the animals, and may 
conveniently be mentioned here. It is, of course, very hazardous 
to attempt to apply theories of “protective resemblance” to explain 
the characters of animals that are preyed upon by, and in turn 
prey upon, organisms, of which the sense-organs differ widely 
from our own; but it is at all events certain that—to human eyes— 
the slender thread-like Caprellids are extremely hard to detect 
among the branches of the Hydroid zoophytes to which they cling 
(Wall-case No. 4), and that it is very difficult to sort out the little 
pebble-like Ebalict (Wall-case No. 6) from the gravel brought up 
by the dredge. Still more effective are the disguises assumed by 
certain crabs of the tribe Oxyrhyncha, and illustrated by the 
specimens of Macropodia, Maia, and Hyas in Wall-case No. 6. In 
these crabs the surface of the body and limbs is covered by a mass 
of living seaweeds, sponges, and zoophytes, which render the 
animals almost invisible when they crouch motionless at the 
bottom of a rock-pool. It has been found that when this covering 
is removed artificially, or when after moulting the surface of the 
body is clean, the crab actually plants little fragments of seaweed 
and the like on its own back. The fragments are held in place by 
hooked hairs on the surface of the body, and they continue to grow 
and thrive in their new position. 
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SYSTEMATIC SERIES. 


Table- 

cases 


The following table gives the system of classification which has 2sbb. 1- 
been adopted in arranging the collection — 


Class CRUSTACEA. 

Sub-class BRANCHIOPOD A . . 

„ OSTRACODA . . . 

„ COPEPODA .... 

„ CIRRIPEDIA . . . 

„ MALACOSTRACA. 

Series Leptostbaca. 

Division Phyllocandtt 
Series Eumalacostraca. 
Division Syncanda . 


Poiacandu 


Hoplocai ida 
E it c and a 


J Order Phyilopoda. 


• ( „ 

Gladocera. 

f „ 

Mj T odocopa. 

• l .. 

Podocopa. 


Eucopepoda. 

■ l 

Branchiura. 


Thoracica 

I 

Acrothoracica. 

- ( ” 

Ascothoracica. 

) ” 

Apoda, 


Pthizocephala. 

. Order 

Nebaliacea 

Order 

Anaspidacea. 

( » 

Mysidacea 

„ 

Cumacea. 

. { „ 

Tanaidacea. 


Isopoda. 

( .. 

Ampiiipoda 

• 

Stomatopoda 

S' „ 

Euphausiacea 

‘ i » 

Decapoda. 


Sub-class I.—BRANCHIOPODA. 

This Sub-class includes a number of very primitive Crustacea Table- 
which differ widely from one another in many points of structure, Xo * 1 
but agree m having the appendages of the trunk, for the most 
part, flattened and leaf-like It is divided into two Orders, 

Pliyllopoda and Cladoceici. 


Order 1.—Phyilopoda. 

The number of somites is large (about 14 to 40) and the trunk- 
appendages maybe still more numerous (up to 60), several pairs being 
sometimes borne on each somite in the posterior region of the body. 
The Phyilopoda are specially interesting on account of their 
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primitive characters. In the large number of the somites and the 
uniformity of the limbs, as well as m some points of internal 
structure (heart, nervous system) they approach more closely 
than any other living Crustacea to the hypothetical ancestral type 
of the Class. In some respects, however, such as the reduction of 
the mouth-parts, they are considerably specialized. 

The order includes three Sub-orders (sometimes ranked as 
Orders) the members of which differ widely m external appear¬ 
ance. They are found in fresh water or in brine pools. 



Fig. 7. 

Apas cancnformis, from Kirkcudbrightshire, slightly enlarged. 

[Table-case No. 1.] 6 J * 


In the Sub-order Anostbaca there is no carapace and the 
animals have a more worm-like appearance than is usual in 
Crustacea. The eyes are set on movable stalks. The males are dis¬ 
tinguished by the remarkable development of the antennae, which 
form complicated clasping organs forseizing the females. This is well 
shown in the specimen of Streptocephalus rubricaudatus exhibited. 

In the Sub-order Notostbaca the carapace forms a broad 
dorsal shield, resembling, at first sight, that of the Ara chnidan 
King-crabs. Apus cancnformis (Kg. 7) is found in fresh-water 





27 


Branchiopoda . 

pools and ditches in many parts of Europe, but it is very uncertain Table-case 
in its occurrence, and it may suddenly reappear in numbers after ^°- 1 - 
an absence of many years. Males are rarely found. It was 
formerly found in several localities in the South of England, but 
no British specimens were seen for upwards of forty years, and 
the species was supposed to be extinct in this country. In 1907, 
however, it was discovered by Mr. F. Balfour Browne, in Kirk¬ 
cudbrightshire, and some specimens obtained by him are exhibited. 

The eggs of Apus , and indeed of most Branchiopoda, can survive 
being dried, and they may be carried from place to place in mud 
adhering to the feet of wading birds 
or in other ways. There can 
be little doubt that the recent 
appearance of the species in Scot¬ 
land was due to introduction of 
the eggs in some such way from 
the Continent. 

The species of the Sub-order 
Concho s TRAC a have the body 
enclosed m a bivalved shell, which 
resembles very closely the shells 
of some Molluscs. The genus 
Estheria (Fig. 8), of which speci¬ 
mens are exhibited, is of interest 

on account of its geological antiquity \ fossils referred to the 
genus occur in rocks of the Devonian period. 



Fig 8. 


JEstheria melitensis (slightly en¬ 
larged). [Table-ease No 1 j 


Order 2.—Cladocera. 

The number of somites is small. There are from four to six 
pairs of trunk-limbs. The carapace generally forms a bivalve 
shell, enclosing the body and limbs but leaving the head free. 
The antennae are large and two-branched, and are used in 
swimming. 

The Cladocera are generally very small animals, and from their 
jerky mode of swimming have received the name of “ Water-fleas.” 
They are abundant everywhere in ponds and ditches, and a few 
species are found in the sea. 

One of the commonest species in fresh water is Daphnia. pul ex, 
of which specimens are exhibited together with an enlarged draw¬ 
ing of the animal as seen under a low power of the microscope 
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c fFig 9). Lcytodom kindtii is the largest species of the Order. It 
is found chiefly m lakes, and its glassy transparency makes it a 
very beautiful object when alive. It is exceptional in the small 
* size of the carapace, which does not enclose the body and serves 
only as a brood-pouch. 



Daphnui pulex. Female carrying eggs m the brood-chamber. 

Enlarged [Table-case No. 1.] 

Sub-class IL—OSTRACODA. 

The number of somites, as indicated by the appendages, is 
smaller than in any other Crustacea, there being, at most, only 
two pairs of trunk-limbs behind those belonging to the head- 
region. The carapace forms a bivalved shell completely enclosing 
the body and limbs. There is a large, and often leg-like* palp on 
the mandible. The antennules and antennae are used for creep¬ 
ing or swimming. 



Ostracoda , Copepoda . 
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The Ostracoda (Fig. 10) are for the most part extremely Table-ca&e 
minute animals, and only one or two of the larger species can be 1 * 
exhibited. They occur abundantly in fresh water and in the sea, 
and their fossil remains are found in all geological formations from 
the oldest to the most recent. Nearly all the Ostracoda belong to 
two Orders, the Myodocopa and the Podocopa, of which the former 
may generally be distinguished by a notch (Fig. 10, n) in the 
anterior part of the margin of the shell which is absent m the 
latter. 

A series of enlarged drawings gives some idea of the diversity 
of form and ornamentation in the shells of these minute Crustacea. 



Shells of Ostiacoda, seen from the side A Philomcdes btenda (Myodcxopa), 
B Cypi is fuscata (Podocopa), G. Gythereis ornata (Podocopa) all much 
enlarged. n , Notch characteristic of the Myodocopa, e , the median 
e\e, a ., mark of attachment of the muscle connecting the two valves of 
the shell. A and G. are marine species, B. is from fresh watei. (From 
Laukester’s “ Treatise on Zoology,” after Brady and Norman, and Muller i 


Sub-class III.—COPEPODA. 

There are, at most, ten free somites behind the head. The Table-case 
carapace is reduced or absent. The first thoracic limbs form ^°* 2 * 
maxilipeds, and are followed by four or five pairs of two-branched 
swimming feet. The posterior region of the body (the so-called 
“ abdomen”) is generally narrowed and is without limbs, but the 
terminal segment carries a pair of appendages, forming the 
“ caudal fork.” 

Many Copepoda are found m fresh water, but the majority 
inhabit the sea, where they are often extremely abundant. They 
form one of the most important constituents of the “ plankton,” 
the assemblage of floating organisms in the waters of the open 
ocean. Since it is chiefly on this plankton that all the other 
inhabitants of the sea ultimately depend for food, it may be said 
that the Copepoda, notwithstanding their small size, play a more 
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Table-case important part in the economy of nature than any other 
No. 2. Crustacea 

Many Copepoda live as parasites on fishes and other aquatic 
animals, and as a result of this parasitic life their structure 
becomes greatly modified and degenerate. 

The Order Eucopedoda (Fig. 11) includes the great majority 
of the Copepoda, both free-living and parasitic. True paired com¬ 
pound eyes are never present, but the median unpaired eye is 
often well-developed. Most of the free-swimming species are 
extremely minute, few attaining the size of JEuchaeta norvegica , of 
which specimens are exhibited. The enlarged drawings show the 
brilliant colours of some pelagic species. 



Calocalanus jpaio, one of the free-swimming Copepoda of the “ plankton.” 
Enlarged. (From Lankester’s “ Treatise on Zoology,” after Giesbrecht.) 


The parasitic species are usually much larger than those 
whieh live a free life, and a number of species taken from common 
fishes are exhibited. Pennella, which is found on whales and 
fishes, is the giant of the sub-class, some specimens being even 
larger than that exhibited here. 

The order Branchiura includes a small number of fish- 
parasites whose exact relations to the other Copepods are obscure. 
They possess a pair of compound eyes, and a piercing stylet, con¬ 
nected with a poison-gland, in front of the mouth. Argulus 
fohaceus is common on fresh-water fishes in this country. The 
large Argulus scutiformis is taken from marine fishes m Japan. 
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Sub-class IV,—CIRRIPEDIA. 

The members of this group are sedentary animals, attached by Table- 
the anterior part of the head-region, and having the body generally ^^ 3 # 4 , 
enclosed by a fleshy mantle, representing the carapace, strength¬ 
ened externally by shelly plates. There are typically six pairs of 
trunk-limbs, each two-branched and many-jointed. 

On account of their shelly covering the Cirripedia wei*e classed 
by the older naturalists with the Mollusca, and it was only when 
their larval stages were discovered in 1829 by J. Vaughan 



Fig 12 

Group of specimens of a stalked Barnacle (Ltepcis anatitera). One showing 
the cnri extended as in life. [Table-case No 3 

Thompson, that their affinities with other Crustacea were recog¬ 
nised. Nearly all the Cirripedia are hermaphrodite, having both 
sexes combined in each individual, a condition very rare among the 
Arthropoda. In some cases, however, there are dwarf male 
individuals which pair either with females or with hermaphrodites 
of normal structure. 

The Sub-class may be divided into five Orders, but three of 
these comprise "only a few imperfectly-known forms which cannot 
be exhibited here. 
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Order 1.—Thoracica. 


Table-case 
No. 3. 


This Order includes the typical Cirripedes, m which the six 
pairs of feathery trunk-limbs are well developed. Two sub-orders 
are recognised. 

In the sub-order Pedunculata (the Stalked Barnacles) there 
is a fleshy peduncle, or stalk of attachment, at the free end of 
which is the tc capitulum ” formed by the mantle enclosing the 
body and limbs. 

Specimens of the common Goose-Barnacle, Lepcis anaUfera 
(Fig 12), are exhibited showing the external appearance with the 


B. A. 



Fig 13. 


A A stalked Barnacle (Lejjas ancttijoa) B. A sessile Barnacle ( Balanus 
hameu). jp., The peduncle. The other letters relate to the “ valves ” or 
parts of the shell; c, canna; c.Z., carino-lateral; Z, lateral, ? -f- ?.L, 
rostrum and rostro-lateral fused together ; sc , scutum ; t., tergurn. 
(From Lankester’s “ Treatise on Zoology,” after Darwin.) 


feathery cirri ” extended from the opening of the shell, m 
another specimen half of the shell is removed to show the form of 
the body and limbs within it; and a third preparation shows the 
live valves of the shell (Fig. 13a) separated from each other. Like 
many other barnacles, the species of Lepas are commonly attached 
to floating objects, drift-wood, ships’ bottoms, and the like, and 
most of the species have an extremely wide distribution m all the 
oceans. The great length sometimes reached by the peduncle of 
the common goose-barnacle is shown by a fine group of specimens 
mounted in a jar by the doorway at the south end of the gallery. 

Among the other genera of stalked barnacles exhibited, Polh - 



33 


Cirripedia^ Barnacles . 

cipes may be noted as having rows of valves on the capitulum 
which pass gradually into the small scales covering the peduncle. 
These scales appear to be the remains of a shelly armour covering 
the peduncle which was more fully developed in certain extinct 
genera, and is shown in the casts of the fossil Loricula and Turri - 
lepas exhibited in this case. The genus Scalpellum is of interest 
not only on account of the deep-sea habitat of many species and 
the great size of some (Scalpellum giganiemr£) y but also and more 
especially because of the dwarf male individuals already alluded to, 
which are found in this genus and in the related Ibla . In the 
different species of Scalpellum three conditions are represented. 
In some, all the individuals of a species are similar and bermaphro- 
dite as in ordinary barnacles; in others, as in Scalpellum peronii , 
of which a specimen is shown, the large hermaphrodite individuals 
have small males attached to them like parasites; in others again 
the separation of the sexes is complete and the larger individuals 
are purely female. 

Most barnacles are hatched from the egg as actively swimming 
larvae of a type which is found in many other Crustacea, and is 
known as the Nauplius . They have three pairs of appendages, an 
unsegmented body, and a conspicuous median eye. Lake many 
other “ pelagic ” animals the Nauplii of barnacles living at the 
surface of the ocean often have long spines and outgrowths 
from the surface of the body, which are probably of service in 
keeping the animals afloat. A coloured drawing of one of these 
spiny larvae is exhibited. In its later development the young 
barnacle passes into a stage in which the body and limbs are 
enclosed in a bivalved shell like an Ostracod. On account of this 
resemblance the stage is known as the “ Cypns ” stage, after one 
of the genera of Ostracoda. After swimming about for some time 
longer it attaches itself by means of its antennules, casts off 
its bivalved shell, and gradually assumes the structure of the 
adult. 

The Sessile Barnacles or Acorn-shells, forming the sub-order 
OpercuiiATA (Pig. 13b), agree in most points of structure and 
development with the stalked barnacles, but they have no peduncle. 
The shelly plates of the mantle are, for the most part, soldered 
together to form a cylindrical or conical case, the opening of which 
is protected by four movable “ opercular ” plates. In a preparation 
of Catophragmus polymeries here exhibited, names are attached to 
those parts of the shell which are found (though often reduced in 
number by coalescence) in all the typical Operculata, the “ scutum ” 
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Table-case and “ terguni ” forming the movable lid or “ operculum,” while the 
No others form the outer “ wall.” In the genus Catophragmus , how¬ 

ever, there are numerous additional plates outside those which 
usually form the wall. These outer plates correspond to the 
additional capitular plates found, among the Peduneulata, in Polli - 
cipes , of which a specimen is placed alongside for comparison. 

One of the commonest British Barnacles is the little Balanus 
balanoides which is familiar at the seaside, coating rocks and 
stones as if with “ rough cast.” At the other extreme of size is 
another species of the same genus, Balanus psittacus> the largest 
member of the sub-class, of which some fine specimens are 
exhibited in Wall-ease No. 4. It is found on the coasts of Chile, 
where it is “ universally esteemed as a delicious article of 
food.” 

Table-case Several species of sessile Barnacles are commonly found 
4 * attached to large marine animals such as whales and turtles The 
curious Tubicmella which burrows into the skm of whales is 
exhibited here, and a large cluster of Coronula diadema, growing 
on the skin of a whale, is mounted at the side of the doorway at 
the south end of the gallery. 

Darwin’s Monograph of the Cimpedia, published 1851-1854, is 
still the chief work of reference on this group of animals ; it is of 
special interest to the historian of biological theory, because, in the 
course of its preparation, Darwin had to deal with the problems of 
specific and individual variation as they present themselves to the 
systematic zoologist. Like other groups of sedentary organisms, 
plants and corals for example, the Cirripedia are particularly sub¬ 
ject to great variation dependent on differences of environment, and 
Darwin often found considerable difficulty in deciding as to the 
limits of species. In Table-case No. 4 is exhibited a small senes 
of specimens selected by Darwin himself to illustrate the variations 
of Balanus amphitnte , and accompanied by a list in his hand¬ 
writing. Of this species Darwin wrote in his Monograph:— 

“ In order to show that it has not been from indolence that I 
have put so many forms together, I may state that I had already 
named and fully described in detail eight of the following forms as 
species, when I became finally convinced that they were only 
varieties. . . . After studying such varying forms as B. tintm- 
nabulum and amphitnte it is difficult to avoid, in utter despair, 
doubting whether there be such a t hin g as a distinct species, or at 
least more than half a dozen distinct species in the whole genus 
Balanus 
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Order 2.—Rhizocephala. 

The Rhizocepkala are parasites living on other Crustacea, and Tables 
they offer one of the most striking examples of the degradation in ^°* 4 * 
structure associated with the parasitic habit of life. In the adult 
they lose every trace, not only of Crustacean, but even of Arthro- 
podous structure, although the very close resemblance of their 
larval stages to those of the normal Cirripedes shows that they 
have been derived from forms similar to the latter. The body is 
enclosed in a fleshy mantle, which has a small opening to the 
extenor. From the short stalk by winch the animal is attached, 



Fig 14 

Saccuhna ccncim attached under the abdomen of a common Shore-crab. 

[Table-case No 4 ] 

fine root-like filaments branch in all directions throughout the 
body of the^jost (generally a Crab), and serve for the absorption 
of nourishment. The parasite has no mouth or food-canal, no 
limbs, and only a feebly developed nervous system 

Sacculina carcim , of which a specimen is exhibited (Fig. 14), 
is found on the common shore-crab (Carctnus mamas) and other 
Crabs. 

The remarkable changes which the presence of Saccidina 
induces in its hosts are illustrated by a senes of specimens in 
Wall-case No. 2 already referred to. 

In their larval development the Bhizocephala pass through 
Nauplius and Cypris stages closely similar to those of ordinary 
barnacles. Drawings of the larval stages of Sacculina are exhibited. 
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cases 

Nos. 5-16. 


Table-case 
No. 5. 


Sub-class V.—MALACOSTRACA. 

The body consists of nineteen limb-bearing somites (or twenty, 
if the eye-stalks be reckoned as appendages). A thorax of eight 
and an abdomen usually of six somites are sharply distinguished 
by the character of the appendages 

This sub-class is much larger and more varied than any of the 
others. It may be divided into two senes as follows *— 

Series 1. Leptostraca (Abdomen of seven somites). 

Division 1. Phyllocamda . 

Series 2. Eumalacostraca (Abdomen of six somites). 

Division 2 Syncanda . 

„ 3. Peracanda 

„ 4. Hoplocamda. 

„ 5. Eucarida . 



Nebalia bipes, female, from the side (enlarged), a,', Antennule; a antenna; 
ab^-ab. 6 , the abdominal limbs ; ad , the adductor muscle joining the two 
valves of the shell; the caudal fork ; p., palp of maxillula ; r., rostral 
plate; telson; 1-7, the seven somites of the abdomen. (From 
Iiankester’s e< Treatise on Zoology,” after Claus ) 

Division 1.—PHYLLOCARIDA. 

The carapace is bivalved, enveloping but not coalescing with 
the thoracic somites, and bearing in front a movably articulated 
rostral plate. The eyes are stalked. The last somite of the abdomen 
has no limbs, but the telson carries a pair of appendages forming the 
“ caudal fork.” The thoracic limbs are flattened and leaf-like. 

The existing species belonging to this division are few in 
number but are very widely distributed in all seas. Nebalia bipes, 
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of which a specimen is exhibited, occurs on the British coasts and Table-case 
ranges from Greenland to Chile and Japan, A coloured drawing 
of a living Nebalia is hung in Wall-case No. 4. 

It is probable that the fossil forms known as the Ceratiocandae , 
which are abundant in many rocks of Palaeozoic age, should be 
referred to this division. 


Division 2.—SYNCARIDA. 

There is no carapace, and all the thoracic somites (except, some¬ 
times, the first) are distinct. The eyes may be stalked or sessile. The 
thoracic limbs carry exopodites and a double series of plate-like gills. 



Fig. 16. 

Anasjpides tasmamae, male, from the side (slightly enlarged), c gr., “ Cervical 
groove ” marking off the first thoracic somite, n-vni, the remaining 
thoracic somites; 1-6, the abdominal somites [Table-case No 5 1 



Fig. 17. 

Prcieanasjoides praemrsor, from the Coal Measures of Derbyshii e. 
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No. 5. 


This division includes, among living Crustacea, a small number 
of very peculiar forms recently discovered m the fresh waters of 
Tasmania and Victoria (Fig* 16). They are of special interest on 
account of the fact that they appear to be survivors of an ancient 
group of Crustacea of which the remains are found fossil in Car¬ 
boniferous and Permian rocks. The drawing of the fossil Prae- 
anaspides praecursor (Fig. 17), exhibited m the case, shows the 
great resemblance in general form between that species and the 
recent Anaspides (Fig. 16). 

Division 3.—PERACARIDA. 

The carapace, when present, does not coalesce dorsally with 
more than four of the thoracic somites. The eggs and young are 



Mysis lelicta, female, from the side, c.s., £fc Cervical groove ” ; m , Brood- 
pouch. (From Lankester’s “ Treatise on Zoology,” after Sars.) 

earned in a brood-pouch formed by overlapping plates attached to 
the bases of the thoracic limbs. 

The following Orders are included in this division.— 

Order 1 . Mysidacea . 

„ 2. Cumacea . 

„ 3. Tanaidacect. 

„ 4. Isopoda . 

„ 5. Amphipoda. 

Order 1.—Mysidacea. 

The general form is slirimp-like (Fig. 18) A carapace is 
present, but it leaves free at least five of the thoracic somites. 
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The eyes, when present, are stalked and movable. There are Table-case 
swimming branches (exopodites) on the thoracic legs. 

Most of the Mysidacea live in the sea and many species are 
found on the British coasts. Macromysis flexuosns is one of the 
commonest species. A coloured drawing of the closely allied 
Leptomysis is hung in Wall-case No. 5. A drawing of Ataclino- 
7 nysis l&uckarti in the Table-case gives an example of the remark¬ 
able forms assumed by some deep-sea members of the Order. The 
family Lophogastridae , all of which are inhabitants of the deep 
sea, reach a much greater size than do the members of the other 
families. A specimen of Gnathophamia calccnata from the 
“ Challenger ” expedition is exhibited, and alongside of it is placed 



Gnathophausia willemoe&u, female, from the side, one-half natural size 
a groove dividing the last abdominal somite. (From Lankester’s 

“ Treatise on Zoology,” after Sars ) 

a copy of a coloured drawing from a living specimen of Cf. nil- 
lemoesii (Fig. 19), showing the vivid red coloration characteristic 
of many deep-sea Crustacea 

Order 2.—Cumacea. 

A carapace is present, but it leaves four or five of the pos¬ 
terior thoracic somites free. The eyes are not stalked, and are 
usually coalesced into one Swimming blanches (exopodites) are 
usually present on some of the thoracic limbs. The abdomen is 
generally very slender, and the last pair of appendages (uropods) 
are elongated. The other abdominal appendages are absent, at 
least in the female. 

The Curtfacea are all marine, burrowing m sand and mud, and 
being occasionally taken in great numbers swimming at the 
surface of inshore waters As a rule, they are very small, the 
specimens of the common British species Ipliinoe irispinosa here 
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Table-case shown being perhaps larger than the average, but in Arctic seas, 
N°. 5. -where they are especially abundant, they often attain a much 
greater size, as is shown by the specimen of Diastylis goodsiri 
(Fig. 20) from the Kara Sea. 



Diastylis goodsiri , female, from the side, enlarged, a.', antennule; Z.M. 5 , the 
five pairs of walhing-legs; m., brood-pouch; ps., “ pseudo-rostrum,” 
formed by lateral plates of the carapace; t. s telson ; ur uropods. (From 
Lankester’s 64 Treatise on Zoology,” after Sars.) 


Order 3.—Tanaidacea. 

Table-case Sis of the thoracic somites are always distinct, the reduced 

6 - carapace involving only the first and second (Fig. 21). On each 
side the overhanging carapace encloses a cavity within which lies 

ex. 

/i 

sc 


Fig. 21. 

Apseudes spnnosus , female, from the side, enlarged, ex., vestiges of exopodites 
on second and third thoracic limbs; oc., the small and immovable eye- 
stalks ; sc., scale or exopodite of antenna; ur., uropod. (From Lankester’s 
“ Treatise on Zoology,” after Sars.) 

(as in the Cumacea) a branchial appendage attached to the first 
thoracic limb. The second thoracic limb is chelate or pincer-like, 
and the second and third may carry minute vestiges of swimming- 
branches (exopodites) (Fig. 21, ex.). * The eyes, when present, are 
set on small and immovable stalks (Fig. 21, oc.). 
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The Tanaidacea, which are all marine, and generally of very Table-case 
small size, are of great interest as preserving, along with the ^°' 6 ’ 
Cumacea, links of connection between the stalk-eyed or 14 pod- 
ophthalmate ” type of the Mysidacea and the sessile-eyed or 
“ edriophthalmate ” Isopoda and Amphipoda. 


Order 4.—Isopoda. 

There is no distinct carapace. As a rule, only the iirst 
thoracic somite is fused with the head, and the other seven are 



Fig. 22. 


Bathynomus giganteus , about one-half natural size. (From Lankester’s 
«• Treatise on Zoology,” after Mxlne-Edwards and Bouvier.) FTable-case 
No. 6.j 

free. There are no exopodites on the thoracic limbs. The eyes, 
when present, are sessile. The body is usually flattened from 
above downwards. The abdominal appendages are lamellar and 
respiratory. 
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No. 6. 


This is a very large and varied group, comprising numerous 
families which are grouped under sis Sub-orders, 

In the Sub-order AselIjOta the uropods are slender; the basal 
segments of the legs are not coalesced with the body as in most 
other Isopoda; the first pair of abdominal limbs are generally 
fused, in the female, to form an operculum, or cover for the 
remaining pairs. This group includes Asellus aquations, which is 
common everywhere in ponds and ditches in this country, and a 
very large number of marine species, mostly of small size. 

The Sub-order Phreatoicidea includes a small number of very 
peculiar species found in fresh water in Australia and New 
Zealand. In these the body is flattened from 
side to side, and the animals in other respects 
have a superficial resemblance to Amphipoda. 

In the Sub-order PiiABEiiMFERA the ter¬ 
minal limbs of the abdomen (uropods) are 
spread out in a fan-like manner on each side 
of the telson. Many species of this group, 
belonging to the family Cymothoidae, are 
blood-sucking parasites of fish, and some of 
them are remarkable for being hermaphrodite 
(like the Cirnpedia), each animal being at first 
a male and afterwards a female. This family 
includes the giant of the Order, the deep-sea 
JitriliynohUt'S giganteus (Kg. 22), which some¬ 
times reaches an even greater size than the 
specimen exhibited. 

A contrast in point of size is provided by 
the minute Limnona hgnorum (Pig. 23), belong- 



Fxg. 23. 

Limnoria ligno) inn , 
much enlarged. 
(After Sars.) 
[Table-case No. G.] 


ing to the family Spliaeromidae , which, 
however, forces itself upon human attention by reason of its 
destructive powers. In company with a member of the next Order, 
the Amphipod Chelura terebrans, it burrows in submarine timber, 
and by their enormous numbers the two species often destroy 
the piles of jetties and such-like structures to an extent which is 
only paralleled by the havoc wrought on land by the “White 
ants ” of tropical countries. A good example of the results of 
their activity is given by a piece of timber from Eyde pier 
exhibited m Wall-Case No. 4 (Pig. 24). 

The Sub-order Yalvifera is characterised by the fact that the 
uropods form a pair of plate-like “ valves ” closing over the 
remaining five pairs of abdominal appendages. This Sub-order 
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includes the species of Idotea common on the British coasts, one Table-case 
of which is shown in a coloured drawing hung in Wall-case No. 6. ^°* 

The family Arcturidae are remarkable for the long and sub- 
cylindrical body, very unlike that of the ordinary Isopods, and 
also for the great size of the antennae, on which the young cluster 
as in the specimen of Arcturus baffini (Fig. 23) exhibited here. 

The Sub-order Oniscoidea comprises the familar u Woodliee " 



Fig 24 

Piece of timber from Hyde pier, _T '’T”' ^'mage caused by Limnoria and 
Chelttra ‘.V No. 4 ] 

or “ Slaters ” so common in gardens. They are terrestrial animals 
adapted for breathing air, and sometimes having, in the abdominal 
limbs, tufted air-tubes like the “ tracheae ” of insects, which serve 
as respiratory organs. The terminal limbs of the abdomen are 
slender or minute, and the antennules are always small. The 
large “ Sea-slater,” Ligia ocectnica , which is always found near the 
sea and sometimes actually in rock pools, is intermediate in many 
points of structure, as it is in habits, between the exclusively 
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No. 6. 



Fig. 25. 


Arcturus bajjfini, female, carrying a cluster of young ones on its antennae. 

[Table-case No. 6.] 


terrestrial species and their marine relatives. Porcellio scaber 
(Kg. 26) is one of the very common garden species. 

The Isopods belonging to the Sub-order Epicaridea are all 
parasitic on other Crustacea, and their structure presents, in the 

adult state, a great variety of modifica¬ 
tions. The two sexes are often very dis¬ 
similar in size and shape, and some 
species are hermaphrodite. A specimen 
of the common Prawn (Leander serratus) 
is exhibited which has, on one side of 
the carapace, a swelling due to the pre¬ 
sence in the gill-chamber of the parasite 
Bopyras squillarum. The female of the 
parasite, taken out of the gill-chamber, is 
shown alongside. The male, in this 
species, is almost microscopic in size, and 
is commonly found clinging to the under 
Fig. 26. side of the female. 



Porcellio scaber , female, 
dorsal view, enlarged. 
(From L&nkester’s 
u Treatise on Zoology/* 
after Sars.) 


A still more remarkable form is shown 
in the drawings of Portunion maenadis , 
a parasite of the common Shore-crab, 
Carcinus maenas. The figure on the right 
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shows the parasite in situ in the shell of the crab. The yellow Table- 
mass is the greatly developed brood-pouch, which is distended 
with eggs. The figure on the left represents a younger specimen 
removed from the crab and further enlarged. The flaps of the 
empty brood-pouch have been turned back. 


Order 5.—Amphipoda. 


As regards the segmentation of the body, the sessile eyes, and Table-case 
some other characters, the members of this Order agree with the 4 * 



Fig. 27. 


Gammarus locusta , male, from the side, enlarged a' y antennule, a", antenna; 
acc , accessoiy (mner) flagellum of antennule; br, gill-plate , cx, coxal 
plate (the expanded first segment of the leg; gn 9 the two pairs of “ gnatho- 
pods 99 (prehensile legs); plp"\ abdominal appendage of third pair; prp\ 
prp", first and second peraeopods or walking-legs; t , telson; 2 ir , uropod; 
II., VIII., second and eighth thoracic somites; 1, 6, first and sixth 
abdomina lsomites. (From Lankester’s “ Treatise on Zoology,” after Sars } 


Isopoda, but the body is usually compressed from side to side, the 
abdominal appendages are not respiratory, and there are gill- 
plates attached on the inner side of the bases of some of the 
thoracic limbs. 

The Amphipoda are grouped under three Sub-orders. 

In the Sub-order Gammaeidea are included the typical Amphi¬ 
poda, in which the body is more or less stout, the abdomen well 
developed, and the eyes generally small. The most familiar 
members of this Sub-order are perhaps the Sandhopper, Talitrus 
saltator , and the Shorehopper, Orchestia gammarellus . These two 



46 


Guide to Crustacea. 


Tablc-< 
No 7. 


species are exceedingly common all round our coasts. They are 
almost terrestrial in their habits, burrowing in the sand above 
high-water mark, and sometimes at a little distance from the sea. 
The two are often found together, and it is perhaps incorrect to 
imply that they are distinguished in popular speech, but Talitrus 
is stated to be more common on sandy beaches, while Orchestra 
is often found among rocks. 

More typical representatives of the Gammaridea, however, are 



Fig. 2S. 


Aegina spinostssbtia 3 one of the CapreHidae, slightly reduced 
[Table-case No. 7.J 

the numerous species of Gammarus , of which some live in the sea 
and others, like the very com m on Gammarus pulex of t his country, 
in fresh water. Specimens and a drawing of Gammarus locusta 
(Kg. 27) are shown in this case and a coloured drawing of the 
same species, from life, is hung in Wall-case No. 6. 

Of the other Gammaridea exhibited, it need only be said that 
some, like Eurythenes gryllus and Stegocephalus ampulla, show 
the large size reached by some species in Arctic Seas, where they 
swarm in extraordinary profusion; that Acanthogamma/rus god - 
lewskii is one of a host of remarkable species, all closely related 
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to the common (jamnunus , found in Lake Baikal; and that the Table-ca^e 
little Chelura terebrans is, of all Amphipoda, perhaps the most ■ No ' 
directly important to man on account of its destructiveness to 
marine timber referred to above (p. 42). 

The members of the Sub-order Hyperiidea can generally be 
recognised by the very large eyes, which may cover almost the 
whole surface of the head. The first thoracic limbs (maxillipeds ) 
are reduced. Most of the species are pelagic in habit, living at the 
surface of the open sea. One of the most remarkable is Phronima 
sedentenia which lives on various pelagic organisms, like jelly¬ 
fishes and salps, and often carries about with it as a kind of cloak 
the remains of its prey. One of the two specimens here shown is 
enclosed in a barrel-shaped case, the remains of a swimming-bell 
of one of the Siphonophoran jelly-fishes. 

In the Sub-order Cafrellidea the body is either slender and 
thread-like (Caprellidae), or broad and flattened (Cyamidae). The 
abdomen and its limbs are vestigial. 

The Caprellidae (Fig. 28) are generally found among Zoophytes 
or seaweeds. A group of specimens mounted in natural sur¬ 
roundings is shown in Wall-case No 4. 

The Cyamidae , or “ Whale-Lice/' are parasitic on Whales, and 
are sometimes found in large numbers clinging to their skm 


Division 4.—HOPLOCARIDA. 

Four or five of the posterior thoracic somites are free Table-case 
from the carapace. There is no brood-pouch. Two movable No - s * 
segments are separated from the anterior part of the head, 
bearing respectively the pedunculate eyes and the antennules, 
and there is a movable rostral plate in front of the carapace. 

The first five pairs of thoracic limbs are subchelate, and the 
second pair are very large. The last three pairs carry exopodites. 

There are tufted gills borne by the first five pans of abdominal 
appendages. 

This division includes the smgle order Stomatopoda, the 
members of which are abundant m the warmer seas. They are 
generally easily recognised by the characteristic form of the large 
claws, which are not pincer-shaped, like those of Lobsters and 
Crabs, but have the last segment shutting down, like a knife-blade, 
on the segment before it. 

One species of Squilla (S. desmaresth ) occurs occasionally 
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Table-case on the South Coast of England, and the much larger S. 

No * 8 - mantis (Fig. 29), of which specimens are exhibited from 

the Mediterranean, has been found, Very rarely, off the 

coast of Cornwall. Both species are used for food in Mediter¬ 

ranean countries. 

The Stomatopoda have a prolonged larval development, in the 



Fig. 29. 

Squilla mantis , about one-half natural size. [Table-case ITcf. 8.] 

course of which the larvae assume very striking forms, and o±ueu 
attain a large size. They were formerly supposed to be inde¬ 
pendent species of Crustacea, and received the generic names of 
Ulrich thus, Alima, etc. The 44 species ” Lysioerichthus edwardsii, 
of which a specimen is exhibited, has been found to be the larval 
state of Lysiosquilla glabriuscula ,. 
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Division EUCARIDA. 

The carapace is coalesced dorsally with all the somites of the Tablc-ca^e 
thorax. There is no brood-pouch. ^°- s - 

Two Orders of very unequal size are included in this Division .— 


Order 1.— Eitphausuueu. 
s j 2.— JJeutpoda. 


Order 1.—Euphausiacea. 

The members of this Order were formerly included with the 
M\sidacea m the Order “ Schizopoda.*’ They are, however, very 
closely allied to the Decapoda, and are distinguished from the 



Meganyctiphanen notvtu/ica, male, from the ^lde, about twice uatuial size. 
(From LankesterS w Treatise on Zoolog\ 


more primitive types of that Order chiefly by the fact that they 
possess only a single senes of gills (podobrancluae), and that none 
of the thoracic limbs are distinctly modified as maxillipeds. 

Most of these animals, like some of the lower Decapods, are 
phosphorescent. The light-producing organs, situated on various 
parts of the body and limbs, were formerly described as “ acces¬ 
sory eyes ”; they are seen ais little red spots along the sides of the 
body in the coloured drawing of Nematoscehs microps exhibited in 
this case. 

2Tv(uuiip tijJunn notieqica (Fig. 30), one of the larger species 
of the Order, occurs in deep water off the British coast. In Loch 
Fyne, where the specimens here exhibited were obtained, the 
species forms an important food of the herring. 

E 
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Order 2.—Decapoda. 

Table- The gills are arranged typically in three series—podobranchiae, 

Nof 9 - 16 . arthrobranchiae, and pleurobranchiae. Only in the aberrant genus 
’ Leucifer are the gills entirely absent. The first three pairs of 
thoracic limbs are more or less completely modified to act as jaws 
(maxillipeds), while the last five form the legs. 

This very extensive and varied Order includes all the larger 
and more familiar Crustacea, such as Crabs, Lobsters, Crayfish, 
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Fig. 81. 

Penaeus caramote , from the side, about half natural size. 


[Table-ease No 9 ] 

Prawns, and Shrimps. From their greater size and more general 
interest, it is both possible and desirable to exhibit a much larger 
series than in the other groups of Crustacea, and in Table-cases 
Nos. 9 to 16 will be found representatives of all the Tribes and of 
the more important families composing the Order. On the system 
of classification adopted here, these tribes are grouped under three 
Sub-orders:— 

Rub-order 1.—Macrura. 

„ 2.-r-Anomura. 

3.—Brachyura. 


» 
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Sub-order I.—MACRURA. 

The Maerura are generally distinguished by the large size of Table- 
the abdomen, which is symmetrical and not folded under the body. Xos. S l-l6. 
The front, or rostrum, is not united with the “ epistome.” The 
sixth pair of abdominal appendages (uropods) are always 
present, generally broad and flattened, forming with the telson, 
a “ Tail-fan/’ 

The first Tribe of the Macrura, the Penaeidea, consists of Table-case 
prawn-like animals having the first three pairs of legs usually ^°* 
chelate or pincer-like, and not differing greatly in size. The side- 
plates of the second abdominal somite do not overlap those of the 
first. Members of this Tribe are the commonest Prawns in tropical 
seas, and often reach a great size. Penacus caramote (Fig- 31) is 
highly esteemed for the table in Mediterranean countries, and 
many other species are used for food in various parts of the 
world. P. caiamotc is stated to have occurred on the Welsh 
coast. Lcucifer , a delicate, transparent, pelagic form, belong¬ 

ing to this tribe, differs from all other Decapoda in having no 
gills 

The small Tribe of the Stenopidea includes a few forms which 
resemble the Penaeidea and the Astacidea in having the first three 
pairs of legs chelate, but differ from them, among other characters, 
in the fact that the third pair is much the largest. Stenopus , a 
common tropical genus, is remarkable for the brilliant colora¬ 
tion of the living animals. The specimen of S . hispid us ex¬ 
hibited here has been painted so as to convey some impression 
of this. 

The Tribe Caridea includes the true Prawns and Shrimps. 

The first two pairs of legs are generally chelate or pincer-like, and 
the first is seldom larger than the second. The second somite of 
the abdomen has the side-plates broadened, so as to overlap those 
of the somites in front and behind. 

Only a few of the numerous families composing this tribe are 
illustrated by the specimens exhibited. 

The members of the family Acanthephi/ndae are deep-sea 
animals, and possess many primitive characters. Like some of 
the related families, they have swimming branches (exopodites) on 
the legs. Some of them are phosphorescent. 

The Nematocarcinidae are also inhabitants of the deep sea, and 
are remarkable for the extreme length and slenderness of the legs, 
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Table-case well shown by the specimen of N. undulatipcs (Fig. 32) from the 
No. 9. Challenger Expedition, which is exhibited here. 

The Pandalidae have the first pair of legs slender and ending 
in pincers so minute that, to the naked eye, the limbs appear 
simply pointed. The second legs have the carpus, or “wrist,” 
divided into small segments. To this family belong the British 
Pandalus montagui (the “ Pink Shrimp ” of the fishmonger) and 



Fig. 32. 

Xematocaj cuius undulatipcs. [Table-case No 9.] 

the much larger P . borealis. The latter inhabits the deeper waters 
of some of the Norwegian fjords, ranging from 60 to 400 fathoms 
depth. In recent years, as a direct result of investigations carried 
out by the zoologists of the Norwegian Fishery Department, an 
important fishery of this species has been established, and large 
quantities are now exported from Norway to the English and 
other markets. 

In the family AJpheidae the pincers of the first pair of legs are 
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Usually gieatly enlarged and ver\ dissimilar in shape. The second Table-case 
legs are slender, and have the carpus, or “ wrist, divided into <J - 
many small segments. The members of this family are verj 
abundant in tropica] seas, especially on coral reefs. Some of them 
produce a clicking noise by snapping the fingers of one of the 
chelae. 

In the family Pitlciemonidae the first two pairs of legs end in 
chelae, or pincers; the second pair is larger than the first, and 
has the caipus, or “ wrist,” undivided. The antennules bear each 
three terminal filaments. To this family belong the common 
marine “ Prawns ” of British coasts and the “ Eiver-Prawns ” that 
are abundant everywhere in fresh waters within the tropics. The 
great size reached by some of the latter is shown by the specimens 
of Palaemon ecircinus from the East Indies and P jamaicensis from 



Pig. 33. 

The common Prawn, Leundet terrains, slightly reduced ^Table-case Xo 9 _ 

the West Indies. Attention may also be directed to a specimen 
of the common Prawn (lueandcr serratus) (Fig. 33; prepared by a 
special process so as to retain the translucency of the living animal 
In the family Grangomdae the pincers of the first pan of legs 
are imperfectly formed (sub-chelate) and much stiongei than 
those of the second pan, which are very slendei. The rostrum 
is usually short and flattened. To this family belong the common 
Shrimp ( Crangon vzilgans) and the large Arctic Shrimp ( Sclera - 
crctngon borects). 

The Tribe Astacidea (or Nepheopsidea) includes the true Table-case 
Lobsters and Crayfishes. They may be recognised by having the -*°* 10 ‘ 
first three pairs of legs chelate or pincer-like, and the first pair 
very large. 

The Lobsters constitute the family Homaridae, all the members 
of which inhabit the sea. The last thoracic sternite is firmly fixed 
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Table-case to the preceding, and the male has sexual appendages on the 
No. 10 abdomen. 

The common Lobster of Europe, Homarus yu twain if*, is repre¬ 
sented on the American coasts of the North Atlantic by a closely 
allied species, H. americanas . A third species, H . cctpensis , is 



Fig. 84. 

The “Norway Lobster/’ Xepluops norveqicus , about one-third natural size. 

[Table-ease No. 10.] 

found at the Cape of Good Hope, but it is of small size and of no 
economic importance. A series of specimens and drawings m 
Wall-cases Nos. 1 to 3, illustrating the structure and life-history 
of the Common Lobster, have already been described. The 
“ Norway Lobster/’ Nephrops norvegicus (Fig. 34), is found 
abundantly in certain localities in deeper water than that frequented 
by the Common Lobster. It is generally sold in London shops 
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under the name of “ Dublin Prawn,” although the chief supplies Table-oa»c 
now come from Scotland and the North-East ot England, not, as zsr °* 10 * 
formerly, from the Irish Sea. In connection with the name 
44 Norway Lobster ” used for this species, it should be lemembered 
that the common Lobster is abundant on the coasts of Norway, 
and that large quantities are exported thence to England. 

In the true Crayfishes, which belong to two families inhabiting 
respectively the fresh waters of the Northern and Southern Hemi- 



Fig. 35. 


AMacop'ii'i fnnikhnn, about ftli natuial size. [Wall-case No o.~ 

spheies, the last thoracic stermte is movable. In the Northern 
Ciayfishes, belonging to the family Astcicidcic, the male has sexual 
appendages on the abdomen. 

The largest of the Crayfishes found in Western Europe, and 
the most highly esteemed for food, is the “ Eed-clawed Crayfish,” 
Astacus fliivwtilis (French, “ $crevisse a pattes rouges,” German, 
“ Edelkrebs ”), found m France, Germany, Austria, N.W. Eussia, 
S. Sweden, Denmark, &c. Although the name -4. flnviaUUs is 
sometimes applied to the English Crayfish, it is moie correctly 
restricted to the Eed-clawed species, which does not occur in the 
British Islands. 
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Table-ease The 11 White-clawed Crayfish,” Astacus petUipe & (French, 
No 10 . u Eerevisse a pattes blanches,” German, “ Stemkrebs ”), is found 
m England and Ireland, France, South Germany, Italy, &c. It is 
little used for food, being regarded as much inferior to A.flumatihs. 

Astacus h'pt'xlaciyhi'i is a large species found in the Lower 
Danube and its tributaries, and m Russia, especially m those rivers 
that flow into the Black Sea and the Caspian. It is occasionally 
used for the table, but is regarded as inferior m quality. 

In North America, east of the Rocky Mountains, numerous 
species of crayfish of the genus Cambarus are found. A few of 
these live in the subterranean waters of caves, and, like many 
other subterranean animals, are blind. The best known species is 
Cambarus pallucidus , from the Mammoth Cave in Kentucky, of 
which a specimen is exhibited. 

In the Southern Crayfishes, forming the family Pctrastacidae , 
there are no sexual appendages in the male. Numerous species 
of this family occur m Australia, and Astacopsis spimfera , known 
as the “ Murray River Lobster,” is used for food. Like the closely 
allied A. franklini i (Fig. 35) of Tasmania (of which a specimen is 
exhibited in Wall-case No. 5), it sometimes grows to a great size. 
The occurrence of Astacoides madagascamensis on the island of 
Madagascar is remarkable, since no Crayfishes are found anywhere 
on the African continent. 

Table-case The members of the tribe Lobicata (or Scylbabidea) are 
' No large, lobster-like Crustacea. They may be distinguished from the 

true lobsters by having no chelae (the last pair of legs only are 
imperfectly chelate in the female). In the family Pahmindac the 
body is more or less cylindrical, and the antennae are long, 
cylindrical and jointed, while m the Scyllandae the body is more 
or less flattened, and the antennae are expanded into broad plates, 
which are said to be used as shovels m burrowing. To the former 
family belongs the Spiny Lobster or Sea Crawfish (Fiencli, 
“ Langouste ”), Pahnanis vulgaris (Fig. 36), which is found on the 
Southern and Western coasts of the British Islands, and of which 
two large specimens aresmounted in Wall-case No 6. Numerous 
species of Spiny Lobsters occur in the warmer seas, and they are 
used for food in many parts of the world. The brilliant colouring 
of many tropical species is illustrated by a specimen of Panuhrus 
ornatus coloured as in life. The only species of the Scyllandae 
found in British waters is Scyllarus arctus {Arctus ursus ) of which 
a Mediterranean specimen is exhibited. It occurs, rarely, off the 
south-western coasts of England. 
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Fig. 36. 

The common Spiny Lobster, Palinurus vulgai is, much 'reduced. 
[Wall-case No. 6.] 
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Table-ease The larvae of the Loricata are very unlike those of the related 
No. 11. groups, and are remarkable for their extremely flattened form and 
glassy transparency, and for the large size which they sometimes 
attain. They were formerly regarded as adult and independent 
species of Crustacea, and received the generic name of 
Phyllosoma (Fig. 37). 

Representatives of the extinct family Glyph acid at are found 
fossil in rocks of Mesozoic age, from the Trias onwards. In some 



Fxc. 37 


The tfc Phyllosoma 99 larva of the common Spiny Lobster, much enlarged. 
(After J. T. Cunningham.) 


characters, such as the possession of a scale or exopodite on the 
antenna, and sometimes in having true chelae, they are much 
more primitive than the existing Loricata. A drawing of Glyphaect 
regleyana from the Jurassic of France is exhibited. 

In the Tribe Eryonidea the first four, and sometimes all five, 
pairs of legs are provided with chelae. Special interest attaches to 
this tribe on account of its geological antiquity. Fossil forms, not 
very different from those now living, are found in rocks of 
Mesozoic age, from the Trias onward. 
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The existing species are confined to the deep sea, and, like Table-ca^e 
many other deep sea animals, are blind. Some, at least, are 11 
phosphorescent, and a living example of Polycliclcs phosphorus (of 
which a specimen is exhibited) (Fig. 38) was observed by Dr. Alcock 
to be “ luminous at two points 
between the last pair of thoracic 
legs 'where there is a triangular 
glandular patch.” A copy of a 
drawing made from a living speci¬ 
men of another species, Polycheles 
sculptus, dredged at a depth of 695 
fathoms in the Gulf of Panama, 
shows the red coloration that is very 
characteristic of deep-sea Crustacea. 

The fossil species are represented 
by a cast of Eryon arctiformis, from 
the Lithographic limestone (Jurassic) 
of Solenhofen in Bavaria. 

The members of the tribe Tha- 
lassinidea are burrowing forms, 
with a soft, loosely built body. They 
form, in some respects, a transition 
to the Anomura, in which, in some 
systems of classification, they are 
included. 

In the genus Ccdlianassa , of 
which one species, C. sitbtencinca, 
occurs on the south coast of England, 
one of the chelae of the first pair oi 
legs is much larger than the other 
and is ot peculiar form. A specimen 
of the large C. armata from the p IG . 33 . 

Pi]. Islands is exhibited. Pol,,chelesphosphorus, female. 

Thatassina anomala is a widely (After Alcock.) [Table-case 
distributed tropical species, especially 11 j 

characteristic of mangrove swamps, 

but sometimes found burrowing m damp earth at a consider¬ 
able distance from the sea. 

Sub-Order 2.—ANOMURA. 

The Anomura commonly have the abdomen more or less bent Table-case 
under the body, or else spirally coiled and asymmetrical. The 12 * 
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Table- ease front, or rostrum, is not united with the epistome The sixth pair 
li * of abdominal appendages {uropods ) are rarely absent The last pair 

of legs are reduced in size and the last thoracic sternum is movable 
The Sub-order is divided into three tribes, of which the first, 
Paguridea, includes the Hermit-Crabs and their allies With few 
exceptions, the most important of which are the Coco-nut Crab, 
Birgus, and the family Lithodidae, the members of this tribe have 
the abdomen soft, not distinctly segmented, and spirally twisted in 



Fig. 39. 

The common Hermit-Crab, Enjutain tt s* bernhaidm, m the shell of a 
whelk, ieduced [Table-case No 12 J 


adaptation to the habit of living m the empty shells of Gasteropod 
Molluscs. 

The marine Hermit-crabs, forming the family Pcigui idac , nearly 
all live in shells, .and very often the outside of the shell gives 
attachment to Sponges, Hydroid Zoophytes, or Sea Anemones, 
between which and the Hermit there may exist more or less definite 
relations of u commensalism." In the case of Pagurops^s typ%ca, 
here exhibited, no shell is carried, but the abdomen is protected by 
a cloak of living sea anemones held in position by the hinder 
legs of the crab. The commonest British species, Eupagurus 
bernhardus (Fig. 39), and one of the largest representatives 
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of the family, Pag unit, 
case. 


punctiilatiis , aie also placed in this Table-case 


The members of the family Coenobitidae aie Land-crabs, 
though their early stages are passed in the sea, and the adults visit 
the sea periodically. The species of Coenobita carry shells about 
with them like the marine Paguridae, but the “ Eobber-Ciab ” 01 



Fig. 40 

The Coco-nut Ciab, Birgw> latio, much reduced [Wall-case ZSTo. l> 


“ Coco-nut Crab,” Birgus latio (Fig. 40), of which a specimen is 
shown in Wall-case No. 6, has given up the habit of carrying a 
portable dwelhng, and the dorsal plates of the abdomen, which in 
the other hermit-crabs are soft and membranous, have again 
become hard and shelly. 

The stories told of the tree-climbing habits of Birgus have often 
been doubted, but the matter is set at rest by a photograph exhibited 
in Wall-case No. 6. This photograph was taken on Christmas 
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Tablc-ca^e Island, in the Indian Ocean, by Dr. C. W. Andrews, F B S , of the 
12 * Geological Department of the Museum, and it shows a specimen 
of Birgus in the act of descending the trunk of a sago-palm. 

The members of the family Lithodidae have become completely 
crab-like in shape, and were formerly classified with the Brachyura, 
with which, however, they have no direct affinity. They may be 
at once distinguished from the true Crabs by having only three 
pairs of walking-legs visible behind the chelipeds, the last pan* 
being carried folded up within the branchial chambers. Their 
relationship to the Hermit-Crabs is shown by the fact that the 
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Fig. 41. 

The,“ Northern Stone-Crab,” Lithodes maw , much reduced. The last pan. of 
legs are folded out of sight in the gill chambers. [Table-case No. 12.] 


abdomen is frequently asymmetrical, and has appendages only on 
one side. The last pair of abdominal appendages (uropods) are 
wanting. 

The “ Northern Stone Crab,” Lithodes maw (Fig. 41), found on 
the more northerly coasts of the British Islands, belongs to this 
family. CryptolitJiodes is an allied genus in which the carapace is 
expanded at the sides so as to cover the limbs completely. A 
specimen of the large Echidnocerus cibarizis found on the West 
Coast of North America is placed in the lower part of Wall-case 
No. 2. 
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In the Tribe Galatheidea the body is s\ mmetrical, and moie Table-case 
or less lobster-like, but the abdomen is bent upon itself, and ^°* 1 -- 
sometimes folded under the body. The last pair of legs are 
slender and are carried folded up within the branchial chambers. 

The last pair of abdominal appendages (uropods) are large, 
forming a well-developed tail-fan. 



Fig. 42. 

Munida, i itgosa (reduced) [Table-case No 12.] 


Several species of Gcilaiheci occur on the British coasts, Gr. 
strigosa being the largest. Munidci rugosci (Fig. 42) is found in 
rather deep water in British seas. The family Uroptychidcie 
includes only deep-sea species and is represented by the brilliantly 
coloured Eumumda pictct. The family Aegleidae comprises only a 
single species, Aeglea laevis, which is interesting as being the only 
Anomuran inhabiting fresh water. It is found in South America, 
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Tdble-ta&e especially m mountain stieams. In the family Poi ecllaniclac, the 
^ 0 12 bhort and broad carapace, without a prominent rostrum, and the 
fact that the abdomen is folded under the body, give the animals 
quite a crab-like appearance. They are, however, very closely 
allied to the Galatheidae. All the species are found in shallow 
water. The little “ Porcelain Crabs ” (Porcellana) of British coasts 
are i©presented in tropical seas by numerous species, some of which, 
like those exhibited, are of considerable size and striking colouis 



The small tribe Hippidea in¬ 
cludes small, crab-like, burrowing 
forms, living in sand and having 
the feet flattened for digging. 
They are only found in the warmer 
seas. In one of the families of 
this tribe, the Albunciclac (Fig. 43), 
when the animals are buned in 
sand, respiration is earned on by 
means of a tube formed by the 
long antennules, each of which 
bears a double row of stiff hairs. 
It is noteworthy that m the Bra- 
chyuran Corystidae (see Table-case 
No. 15), which have a very similar 
respiratory siphon, it is formed, 
not, as in this case, by the 
antennules, hut by the antennae. 


Sub-Order 3.—BBACHYURA. 

The Brachyura, or true 
Crabs, are distinguished from the 
!se e "xa ot ^ er ^ eca P°^ a by having the abdomen short and bent up under 
0a ‘ the body. The “front” sends down a process to meet the 
epistome, and thus forms a septum between the antennules The 
sixth pair of abdominal appendages (uropods) are generally absent, 
rarely present as rudiments. The third pair of maxillipeds are 
generally broad and flattened, forming a pair of “folding doors” 
which cover the other mouth-parts. 

The Brachyura are usually divided into hve Tribes, which, 
however, are not all of equal value:— 

Tribe 1—Dromiacea. Tribe 3—Oxyrhyncha. 

„ 2—Oxystomata. „ 4—Cyclometopa. 

Tribe 5—Catometopa. 


Fig 43. 

Albunea Hjjmnibta (reduced) 
‘Table-case No 12 ] 
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The Dromiacev or Sponge-Crabs are the most primitive of the Tablo-ta^c 
existing Brachyura. The last pair, or the last two pairs, of legs are No ‘ 12 ‘ 
dorsal in position, with hooked or prehensile claws, and are used 
for holding a piece of sponge, an Asciclian, or half of a bivalve 
shell, under which the animal is completely hidden. The mouth* 
frame is square. The primitive character of the group is shown 
especially by the retention of a vestigial pair of limbs on the first 
abdominal somite of the female, and often on the sixth abdominal 
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Fig. 44 

Diomia vulgaris . Front view of a specimen carrying on its back a mass of the 
sponge Clionc celata (reduced). [Table-case No. 12 ] 


somite in both sexes (see the exhibited specimen of Diomia la tor). 
The basal segment of the antenna is large and unusually free, 
the pits into which the antennules fold are not separated from the 
orbits, and the gills are, in most cases, more numerous than in the 
other Bfaehyura. The oviducts of the female open on the first 
segment of the third pair of legs. 

Many of the Dromiacea, especially the more primitive foims, 
inhabit the deep sea. Dromia vulgaris (Fig. 44), which occurs off 
the South of England, belongs to the family Dramiidae , in which 
the last two pairs of legs are generally reduced in size, and are 

F 
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TaWc^ate elevated on the luck. One of the specimens exhibited, taken in 
tlie Bristol Channel, carries as a cloak a specimen of the sponge 
Clwne celata . In the family Dijnomeniclae , represented by the 
little Dynomenc hispuht, only the last pair of legs are reduced and 
elevated on the back. 

Latreilha elegans belongs to the aberrant family Latreillndae. 
In the triangular shape of the carapace and the length and slender¬ 
ness of the legs, the members of this family show a certain 
similarity to the Spider Crabs of the Tribe Oxyrhyncha, 

To this group also belongs the family Homohdae, a typical 
example of which is the large Homola (Paromola) cuvien (Fig. 45), 



Fig 45 

Humolu cui uri. The carapace of this specimen is about seven inches long 
"Wall-case Xo 5 j 

exhibited in Wall-case No. 5 This species has occurred, very 
larely, on the west coasts of Ireland and Scotland. 

The members of the family Pwsopomdae are only known as 
fossils, but it has recently been shown that they are closely allied 
to the living Dromiaeea , especially to the deep-sea Homolodromiidae . 
They range from the lower Oolite to the Upper Cretaceous. A 
cast of the carapace of Prosopon manwullatum illustrates this 
family. 

Table-case The members of the tnbe Oxystomata, sometimes known as 
Xo 13 Sand-Crabs,” may be recognised by the triangular shape of the 
mouth-frame, which is narrowed in front and extends* forward 
between the eyes. The channels which carry the outward stream 
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of water from the gills, and in most other crabs open at the front T<ible-easc 
coiners of the mouth-frame, are produced forwards to the front of ^°* 
the head and are closed in below by plate-like processes from the 
endopodites of the first maxillipeds. This arrangement is cor¬ 
related with the characteristic habits of the tribe, nearly all the 
members of which conceal themselves in the sand, where they lie 
buried with only the eyes exposed. 

In the family Calappidae the openings by which the water 
enters the gill-chambers are situated, as in most Brachyura, in 
front of the bases of the chelipeds. The legs are normal in 
position. 

A specimen of Calappa hepatica is exhibited which has been 
prepared to illustrate the distinctive characters of the tribe. The 
second and third maxillipeds have been removed on one side to 
show the triangular mouth-frame (coloured red) and the process 
from the endopodite (coloured blue) of the first maxilliped. The 
arrow indicates the course of the respiratory current. A broad 
space (marked X), free from han*, is seen on each side of the 
mouth-frame leading down to the entrance of the gill-ehambei. 

When the chelipeds are closed up against the under surface of the 
body, as in one of the specimens of Calappa flammea exhibited, this 
space is eonveited into a tubular channel, through which a supply 
ot pure water can leach the gills when the crab is buried in the 
sand. 

The species of the genus Matuta swim well by means of then 
flattened, paddle-shaped feet, which are also used for digging in 
sand. The animals are said to buiy themselves with wonderful 
rapidity. The channel leading to the entrance of the gill-chambei, 
seen m the preparation of Calappa , is here much deepened in its 
front portion, where the overaiching hairs convert it into a tubulai 
passage opening into the orbit. 

In the family Lencosiidae the channels leading to the gills are 
completely covered in by the expanded exopodites of the third pair 
of maxillipeds. This character is illustrated by a preparation of 
Par ilia alcocki (the largest species of the family), in which the 
second and third maxillipeds have been removed on one side. 

The mouth-frame is coloured red and the endopodite of the first 
maxilliped blue. X marks the inhalent respiratory channel. One 
of the third pan' of maxillipeds is mounted separately to show the 
greatly expanded exopodite which, in the natural position, covers 
the inhalent channel. 

The only Oxystomata found m British seas are several species 
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TJilc-uibe of the genus Ebcthti . They are small Crabs, resembling the pebbles 
among which they are found. Specimens of Ebaha tuberosa are 
shown in their natural surroundings m Wall-case No 11 

In the family Dorippidae the afferent branchial openings are 
in front of the bases of the chelipeds. The abdomen is not com¬ 
plete!} concealed under the ceplialothorax. The last two pairs of 
legs are elevated on the dorsal surface of the body, and have the 
terminal segments moie or less distinctly modified to form a pre¬ 
hensile claw. The Dorippidae appear to have given up the sand- 
hurrowing habits characteristic of other Oxysbomata, and they 
conceal themselves by holding a piece of sponge or some other 
object over the back by means of the hinder legs. Many of the 
species inhabit the deep sea. 

In the Banmidae the water seems to enter the branchial 
chamber from behind, between the edge of the caiapace and the 
bases of the last pair of legs. As in Dorippidae, some of the 
abdominal somites are visible from above, and the last pairs of legs 
are elevated on the dorsal surface. The legs, however, are flattened 
and paddle-like, and appear to be used for swimming and digging, 
as in Jlatuta The “frog-crab,” Banina scabra, is, m general 
appearance, one of the most striking and aberrant of the Brachyura. 

Table-case In the Tribe Oxybhyncha the carapace is usually triangular in 

Mb. 14. shape, narrowed in front, and produced to form a rostrum. The 
mouth-frame is square. The genital ducts of the male open on 
the bases of the last pair of legs. As a rule, the legs are long and 
slender. 

The Crabs of this tribe are generally sluggish and inactive 
animals, and many of them, as already mentioned, have the habit 
of masking themselves with seaweed, sponges, etc. This habit is 
illustrated by some of the preparations m Wall-case No. 6, and 
evidences of it will be noticed on many of the specimens in this 
case. 

The members of the family Maiidae are known as “ Spider- 
crabs.” In these, the chelipeds are very mobile, and are usually 
not much stronger than the other legs. The orbits are more or 
less incomplete. Among the specimens exhibited may be men¬ 
tioned Macropodia longircsiris, a common British species which 
has the long and slender legs that are typical in the group. 
Enema proteus is noteworthy for the leaf-like expansions of the 
carapace; in life it is of an olive-green colour and is difficult to 
detect among the foliaceous sea-weeds which it frequents. To 
this family belongs the large Spider-crab of the South and West 
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coasts of England, Main & qmnado, a large specimen of which is Table-case 
exhibited in Wall-case No. 4. 



Fig 46. 

The Giant Japanese Crab, 31acrochena Laempjeti, male The scale of the 
figure is given by a two-foot rule placed below the specimen. [Specimens 
of the male are "mounted above Wall-cases 3 and 4, and one of the female* 
above Wall-cases 1 and 2 ] 

Another noteworthy member of the family is the Giant 
Japanese Crab Macrocheira (or Kaempferia) kciempferi (Fig. 46), 
the largest of existing Arthropoda, of which two male specimens 
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Table-case and a female are mounted abo^e the Wall-cases at the south end 
No. 14. 0 f t } ie Qaliery. They were coloured after a drawing of a live 
specimen by a Japanese artist. 

In the family Parthenoptdae , the chehpeds are usually much 
more massive than the other legs, and the orbits are well 
formed. The typical members of this family have taken to the 
same habitat as the Oxystomata, burying themselves m sand or 
shmgle, and they show many superficial resemblances m the 
shape of the ehelipeds, the lateral extensions of the carapace, and 
the disposition of the breathing channels, to such Oxystomes 
as Culapptt. In many species, as m the Paithenope hornda 
exhibited, the carapace and limbs are remarkably rugged and 
uneven 

The Crabs belonging to the Tribe Cyclometopa have the 
carapace, as a rule, broader than long, with the antero¬ 
lateral borders strongly curved, and the postero-lateral 
borders convergent; the front is not produced into a ros¬ 
trum; the mouth-frame is square; the genital ducts of the 
male open on the bases of the last pair of legs With the 
exception of the River-crabs, all the members of this tribe inhabit 
the sea. 


Talilu-u sc 
Xo 15 


In the large and very varied family Xanthidae, the carapace, 
a:; a rule, is transversely oval, and its surface is often lobulated. 
The species of this family are very abundant, especially in the 
tropics, m the littoral region Three species of Xantho are 
British, one ot which, X. menus, is exhibited. The vivid 
colours of some tropical species are exemplified by the painted 
specimens of Caryihu* maculatus and Zozymus aenetis. To this 
family also belongs the large Tasmanian Crab, Pseudocarcmu a 
lim^ a specimen of which is mounted above Wall-cases Nos. 5 
and 6 

A specimen of Zozymus aeneus is exhibited which has been 
prepared to illustrate the disposition of the branchial passages in 
Cyclometopa, for comparison with similar preparations of the 
Oxystomata in Table-case No 13. The third maxilliped has been 
removed on one side to show the quadrilateral shape of the 
mouth-frame (coloured red), characteristic of most Brachyura. 
The arrow indicates the course of the respiratory current, which, 
however, may sometimes be temporarily reversed, especially m 
burrowing species 

The typical members of the family Portumdae (Swimming 
Crabs) may lie recognised by the flattened, paddle-shaped, last 
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pair of legs. Two British species of the genus Port anus are Table case 
exhibited the colours of P. depurator have been carefully copied No * 15 * 
from a living individual, and the specimen is mounted on a sample 
of the shell-gravel on which it was actually caught. The large 



Eig 47. 

Pseudvcauiniib gigas , fiom Tasmania. The carapace of this specimen is just 
over a foot in width. [Above Wall-cases Nos. 5 and 6.] 

Neptunus pelagicus is the commonest edible Crab in many parts 
of the East. The Common Shore-Crab, Carcinus ?naenas i is also 
referred to this family, although the paddle shape of the last legs 
is not so marked as in the more typical Portunidae. 
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Tdl Table-ca^e Poduphlhalmits vigil (Fig. 48) is remarkable foi the great length 
So, 15. 0 f eye-stalks, which is quite unusual among the Oyclometopa, 
and gives this Crab a curious likeness to the genus Macroph - 
thahnus among the Ocypodidae (see Table-case No. 16) The 
resemblance, however, is quite superficial, for in this case it is the 
first of the two segments of the eye-stalk which is elongated, while 
in Macrophthalmm it is the second. 

The genus Platyonijchus, of which a group of specimens is 
mounted in Wall-case No. 5, also belongs to this family. 

The Cuncndcie are distinguished from the preceding families by 
having the antennules folded longitudinally instead of transversely. 



Fig. 48. 

Pudophfliahnit <? urjil (reduced). [Table-case No. 15 j 


To tlie typical genus Cancel belongs the Edible Crab of British 
coasts, of which a large specimen is exhibited in Wall-case No. 5. 
The wide distribution of the genus is illustrated by species from the 
Azores and from New Zealand. 

The family Potamonidac ( Tlielphusidae ) comprises the River- 
Crabs. In the shape of the carapace, which is generally more or 
less square, and in having the front bent downwards, these Crabs 
show some resemblance to the next Tribe, Catometopa. They are 
widely distributed in fresh waters throughout the Tropics. Potamon 
edule (better known as Thdphusa fluviatihs) occurs in Italy and 
other parts of Southern Europe. 

The family Corystidae includes Crabs which are allied to the 
Caneridae, but have long antennae, and the third maxillipeds are 
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elongated, extending over the front edge of the mouth-frame. The Table-case 
latter character recalls the Oxystomata, which the members of this 
family also resemble in their sand-burrowing habits. Coi ystex 
cas&ivelaimus (Fig. 49) is a common British species. The claws 
or chelipeds are much elongated in the male. The antennae 
are much longer than is usual in the Brachyura, and each bears 
a double row of bristles so arranged that when the antennae are 
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Fig 49. 


Conjees caswelaunns (slightly reduced}. [Table-ca*>e Xo 15 


brought together they form a tube, through which le&piration can 
be earned on while the animal is buried m sand. 

In the tribe Catometopa the carapace is typically more or less Table-case 
quadiate, with the front strongly bent downwards; the mouth-^°* 1G * 
frame is square; the genital ducts of the male open on the sternum. 

A large proportion of the Crabs belonging to this tribe live on 
land, in fresh water, or between tide-marks on tropical shores. 

Only the chief families are illustrated in this Case 

The family Geoccircinidcte (or Gecarcundae ) comprises the true 
Laud-Crabs, although some members of the other families also 
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Table-cas>e are almost entirely terrestrial m habits The carapace is more or 
So 10, i ess fc raBS versely oval, and the front is of moderate breadth. The 

branchial regions of the carapace are generally swollen, and the 
lining membrane of the gill-chamber is richly supplied with, blood¬ 
vessels, and acts as a lung Typical genera are Geocarcmus , Car - 
fhmna , and Uca 

The Crabs of the family Grapsidae are the most typical Cato- 
metopa. The carapace is nearly quadrilateral, with the front very 
broad, and the orbits near the antero-lateral corners Many 
species are estuarine or fluviatile m habitat The species of 
Grapsus and allied genera are common shore Crabs m all the 
warmer seas. 

The genus Sesarma and its allies include, foi the most pait, 
amphibious fresh-water Crabs, abundant m the tropical regions of 
the Old and New Worlds 

Yaruna htterata is widely distributed throughout the Indo- 
Pacific region, and seems to be equally at home m freshwater and 
in the sea. It is often found clinging to drift-wood at the surface 
of the sea 

The little Plane. s mimiiiu also lives at the surface of the open 
sea, clinging to floating weed or drift-wood, or to the bodies of 
Urge marine animals such as turtles It is especially abundant 
m the Sargasso Sea, but is widely distributed m the warmer regions 
of all the oceans, and is occasionally earned to the South and West 
coasts of the British Islands. It is related of this species that 
“ Columbus, finding this alive on the Sargasso floating m the sea, 
conceived himself not far from some land, on the first voyage he 
made on the discovery of the West Indies ” (Sloane, Nat Hist 
Jamaica, 11 . p. 2). 

In the family Ocypodidae the front is generally narrow and the 
eye-stalks are often very long. Most of the species are amphibious 
shore Crabs, burrowing and often greganous m their habits. 
Several species of the typical genus Ocypoda are exhibited. 

The species of Gelasmun , often called “Fiddler Crabs” or 
“ Calling Crabs,” are common on most tropical shores, living m 
vast numbers m salt marshes or between tide-marks, where they 
make burrows in the sand or mud. A group of specimens of two 
species is mounted m Wall-case No. 5. The genus is of interest 
as exhibiting m an extreme degree two characters which are more 
or less marked m nearly all Crabs—the unequal development of 
the chelae or pincers on the two sides of the body, and their 
greater size m tiie male sex. The large, brightly coloured claws 
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are used by the males in fighting with each other, and are also Table-ca^e 
believed to serve to attract the females ^°‘ 1G ‘ 

Gelasimus tangen occurs on the Spanish coast near Cadiz, 
where there is a regular “ fishery ” for these Crabs Only the 
large claws of the males are taken, and are prepared for the 
market by cooking and then drying. After the claw has been 
torn away, the Crab grows a new one in its place, but these 
regenerated claws are smaller, and are regarded as of inferior quality. 



Fig 50 


GelammiLs tangen, male (below) and female (above). ~Tablt?-ca~>e No lb 

The genus A laoophthalmus (Fig. 51) has already been men¬ 
tioned (p. 72) as having a superficial resemblance to the Portumd 
Podoph thalmus 

The members of the family Pinnothendae are small pai'asitic 
or commensal Crabs, living in the mantle-cavity of bivalve Mollusea, 
in Ascidians or Echinoderms, or m coral-stocks. The shell is 
usually soft, and the eyes, antennules, and antennae much reduced. 
A preparation is exhibited of a Sea-Urchin, StrongiflocentrotUb 
gibbosus , found on the coast of Chile. One half of the shell has 
been cut away to show the Crab Pinnazode & ehilenbth lying m a 
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Ta l Table-ca»c large pouch which is formed by enlargement of the terminal part 
Xu, ^°- 16 - of the Sea-Urchin’s intestine. 

The family Gonoplacidae includes Crabs that in many respects 
approach the tribe Cyclometopa. The only British species is 
Goiioplax rhomloides. 

The small Crabs included in the family IT *..‘(V have 



Pig. 51. 

Macrophthalum pedinipes, reduced. [Table-case No. 16.] 


a more or less triangular front, and in other respects show some 
resemblance to the Oxyrhyncha. Ealicarcinus planatus, of which 
specimens obtained by the “Discovery” Expedition at the Auck¬ 
land Islands are exhibited, is found throughout the whole of the 
“Sub-Antarctic" region, occurring at such distant points as the 
Falkland Islands, the Cape, Kerguelen Island, and New 
Zealand. 
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Class 2.—TRILOBITA. 


The members of this class are known only in the fossil state, Table-case 
and are characteristic of the strata of the Palaeozoic era. They 17 * 
are especially abundant in the Silurian and pre-Silurian rocks. 

On the whole, they seem to be most closely related to the 
Arachnida, and especially to the Xiphosura or King-crabs, but in 
certain features they resemble the C?ustacea , and some authorities 
are of opinion that they are allied to that class. The somites of 



Fig. 52. 

Reconstruction of a Tnlobite, Triarthi us bec\i . 
Natural size (after Beecher) 


the body are variable in number, each, so far as is known, being 
provided with a pair of appendages which, with the exception of 
the pre-oral pair, are substantially similar in structure and function. 

The dorsal plates of the five somites composing the anterior 
region of the animal (the “head” or prosoma) are fused to form 
a carapace or u cephalic shield ” ; its median area is vaulted, and 
each of the lateral areas is expanded, laminate, and divided by a 
groove into an inner and an outer portion ; upon the latter a large 
compound eye is present. 

The somites of the middle portion of the body (thorax or 
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Tj.hk-cavc iiiij&osumaj, which vary in number from two bo as many as twontv- 
No. 17. nine, were movablv jointed together in the living animal. Each 
consists of a vaulted dorsal area (the tergum), and a fiat mem¬ 
branous ventral area (the sternum), and, on each side, a laminate 
expansion overlapping the greater part or the whole of the legs. 
The convexity of the terga and of the upper surface of the lateral 
laminae gives to the body a three-lobed appearance, from which 
the name Trilobita is derived. The dorsal and lateral plates of 
the somites of the posterior region of the body (pygidium or 
metasoma) are immovably united, although generally defined by 
transverse grooves. 

The appendages of the first pair, where known, are each in the 
form of a single long, branched, antenniform limb. Those of the 




Examples of Tri]obiter. A —Calymene blumenbachii (Upper 
Silurian) B —Ogygia buchu (Ordovician). 

remaining pairs consist of two branches rising from a common 
basal segment. The external branch is slender, many-jointed, and 
furnished with a series of slender branchial filaments; the internal 
branch, constituting the locomotor portion of the limb, consists 
of six or, including the basal segment, seven segments. The post- 
oral appendages of the prosoma resemble those of the rest of the 
body, except that the inner extremities of the basal segments are 
toothed to act as jaws. 

The Trilobites are an extinct group of marine Arthropoda which 
probably resembled the existing King-crabs in habits, and crept 
about the bottom of the sea, feeding upon worms and other soft 
animal organisms, which were crushed between the basal segments 
of the anterior appendages. On account of the softness and 
membranous nature of the sternal region they were able to double 
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up the bod\ or loll it up in a sphere, like wood-lice (as shown by Table-ca^e 
two of the specimens of Galymene blumcnbackit in Table-case 17) ; ^°- 17 - 
and this habit, coupled with the strong spines with which the 
dorsal area was frequently armed, suggests that the Trilobites 
themselves were in need -of protection from more powerful inhabi¬ 
tants of the seas 

About 2,000 species have been described from Cambrian and 
later beds of the Palaeozoic period, at the close of which the group 
became extinct. 

A restoration and drawings of Tnarthrus bechi and a few 
specimens and casts of other Trilobites are exhibited in Table-case 
17. The attention of those who are interested in these Arthropods 
is directed to the account of them which appears in the “ Guide 
to the Possil Invertebrate Animals,” and to the series of speci¬ 
mens displayed in the Geological Department (Gallery 8, Table- 
case 25, Wall-case 14 b j. 
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Class 3 .—ARACHNIDA. 

The Araehnida, a class which includes such familiar animals 
as the spiders, scorpions, and mites, constitutes one of the main 
divisions of the Phylum Arfchropoda. The earlier members of the 
class led an aquatic life, and the middle region of the bodj', in 
these forms, was furnished with large plate-like respiratory 
appendages, suitable for breathing oxygen dissolved in water. 
The King-crabs are the only surviving representatives of these 
branehiferous forms. The rest of the living Arachnids are almost 
invariably terrestrial forms, and the respiratory lamellae have 
either sunk below the surface of the body, and become adapted to 
breathe atmospheiie oxygen, or have been entirely replaced by 
tracheal tubes. 

In the more primitive forms-three principal divisions of the 
body can be distinguished. The dorsal plates of the first of these 
(prosoma or “ cephalothorax ”) are fused to form a carapace, and 
its appendages are six in number. The middle region of the body 
(mesosoma) is nearly always fused with the posterior region 
(metasoma), to form a single division (the opisthosoma or 
“ abdomen ”). The mesosomatic appendages may number six, 
but are often suppressed or reduced in number. In its primitive 
form the metasoma consists of six distinct limbless somites and 
a post-anal spine or sting. 

The class is composed of two divisions: 1. The Euarachnida 
or Araehnida proper, which includes the Scorpions, Spiders, Mites, 
etc., and also the King-crabs and the extinct forms known as 
Eurypterines. 2. The Pycnogonida, or Pantopoda, a marine 
group of doubtful affinities. 


Table of Classification of the Abachnida. 

Class— ARACHNIDA. 

Sub-class 1.—EUARACHNIDA. 

Division A.— Delobbanchia. 

Order 1 .—Xiphosnra (King-crabs). 

„ 2 .—Gigantostraca (Eurypterines—Fossil forms). 
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[Division B.—Embolobranchia. 

Order 1.— Scorpiones (Scorpions). 

,, 2.— Pedipalpi (Whip-scorpions and their allies). 

,, 3.— Palpigradi . 

,, 4— Araneae (Spiders). 

„ 5.— Solifugae (False Spiders). 

6.— Pseudoscorpiones (False Scorpions). 

,, 7.— Podogonct . 

,, 8 —Opiliones (Harvest-men). 

„ 9.— Acari (Mites). 

Sub-class 2.—PYCNOGONIDA. 

Sub-class i.-EUARACHNIDA. 

Both the prosoma (“ cephalothorax ”) and the opisfchosoma 
(“ abdomen ”) are well developed in these Arachnida and are 
typically separated from one another by a praegenital segment, 
which generally disappears, however, m the adult. The prosoma 
is usually covered dorsally by an undivided carapace which 
is, however, sometimes segmented posteriorly. Its appendages 
number six pairs. The iirst pair (“ chelicerae ”) are often chelate 
or prehensile, whilst the second, third, and fourth pans may also 
lie chelate, but are usually feelers (palps) or walking legs. When 
fully developed, the mesosoma consists of six somites, which bear 
plate-like appendages in the aquatic species, in the land forms 
these appendages are much reduced and modified or absent 
The metasoma also typically consists of six somites, which are 
devoid of appendages. The mesosoma and metasoma aie often 
fused to form an opisthosoma or “ abdomen/’ and obliteration of 
segmentation often takes place. 

The Euarachnida are divided into two Grades — 

Division A.— DJELOBRANCHIA . 

The respiratory organs of the Delobranchia are of an aquatic 
type, all the large plate-like appendages of the middle region of 
the body (mesosoma), with the exception of the first, being 
furnished with branchial lamellae. There are two orders. 

Order 1.—Xiphosura (King-crabs). 

None of the appendages of the prosoma are paddle-like in 
form in the Xiphosura. The segments of the opisthosoma do not 

G 
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Table-case exceed ten in number. The American King-crab {X.iphosiira 
WaU^ca-e P^ypliftnits) differs from the Oriental species in haying the 
Xo t 7 a terminal segment of the inner branch of the genital operculum (on 
each side) retained as a free movable lobe, whilst in the Oriental 
genera ( Tiulmpht^ and Cavcinoscorpius ) it is suppressed. The 
three genera which have resulted from the subdivision of the old 
genus Limnlus are referable to a single family, Xtphosioidcie. 

The King-crabs are marine, sliore-frequenting forms. They live 
in water of moderate depth, burrowing in the sand at the bottom, 
and their food consists of bivalves, worms, etc. They occur on 
the Eastern coast of North and Central America, and in the 



Fig. 54. 

The American Kincr-crab (Xipho&ina polyphemub). 
About ^ .lit* ‘lmn e:e» of the animal. 


Oriental seas from the Bay of Bengal to the coasts of China and 
Japan, Torres Straits, etc. A number of small Palaeozoic 
forms (e.g. Behnurus and Hemiaspis , of which figures are shown 
in Table-case 18) are known, which seem to be intermediate m 
structure between the Xiphosura and the Trilobites. Porms 
which resemble the modem type of Xiphosura first appear in the 
Triassie rocks. Several specimens of King-crabs from the 
Solenhofen stone (Jurassic Period) are shown in the Geological 
Department. (Gallery 8 , Wall-case 13c.) 

A large example of a King-crab (Tachypleus tridentatus) from 
British North Borneo is displayed in the upper part of Wall-case 7 , 
and representatives of the three genera are shown in Table-case 18. 
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Order 2.—Gigantostraca (Eurypterines). 

In the Gigantostraca the sixth (or fifth and sixth) pairs of the 
appendages of the prosoma are modified to act as paddles. There 
are twelve distinct somites in the hinder region of the body 
(mesosoma and metasoma). 



Fig. 55. 


Restoration of Enrypterus fiscJieri (after Holm). A —Appen¬ 
dages of prosoma, b—S ternal plate of prosoma, c—Appendage 
believed to distinguish the female sex, perhaps an ovipositor. 
r>-—Plate-like appendages of mesosoma. The first plate (which 
corresponds to two somites of the body) is the genital oper¬ 
culum. e —Sternal plates of metasoma. 
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The members of this order became extinct in Palaeozoic times. 
They have been found chiefly m the Upper Silurian, but are 
known to extend upwards as far as the Carboniferous. They 
ere free-swimming forms, probably marine. 

A model of one of the Gigantostraca ( Eurypterus fischeri ) is 
exhibited between Table-cases 16 and 17, in the Insect gallery. 
Tiie fossils hom which this model has been reconstructed are 
found in limestone of Upper Silurian age on tlie island of Oesel 
in the Baltic, and are remarkable from the fact that the chitinous 
substance of the outer coat of the animal has been preserved 
unaltered m chemical and physical composition. It has been 
possible to dissolve the remains out from the rock and to mount 
them as microscopic preparations. As a result, it can now be said 
that the structure of this species is better known than that of any 
other extinct Arthropod. Specimens and drawings further illus¬ 
trating the group are exhibited in Table-case 19. Reference must 
be also made to the large specimens of Pteiycjotus and to the 
model of which are placed on the wall (between 

Cases 12 and 13, and 13 and 14) in the Geological Department. 

Dimsiox B—EJIBOLOBItAXCHIA 

The grade Emholobranchia contains the air-breathing forms of 
Arachnida, in which respiration is earned on by internal pulmonary 
sacs or tracheal tubes. There are nine orders 


Order 1.—Scorpiones (Scorpions). 

The members of this order are remarkably uniform in structure. 
The prosoma cephalothorax ”) is covered by an unsegmented 

carapace, which beat's from two to five lateral eyes, besides the 

paired median eyes. The first two pairs of appendages are in the 
form of pincers, the first pair or chelicerae being small and three- 
jointed, whilst the second, or palps, are very large and have six 
joints. All four pairs of legs are of the walking type and are 
furnished with paired movable claws. The mesosoma, like 

the metasoma, consists of six distinct somites, and the five 

posterior of the latter region are narrowed to form the tail, 
which also includes the post-anal sting. A pair of curious comb¬ 
like organs, the pectines, tactile in function, are present on the 
lower surface of the second mesosomatic somite. The respiratory 
organs consist of four pairs of lung-books, the cavities of which 
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are filled up with lamellae, which are arranged like the leaves of a Table- 
hook. cases 

A number of species possess sound-making organs, which are 
usually situated between the eheliceiue or between the palp anti 
the first leg. 

The scorpions are a very ancient group Fossil species which 
closely resemble the living forms have been found in strata of the 
Silurian age. They differ from the Carboniferous and recent 
species chiefly in that the ter¬ 


minal segments of the legs are 
thicker, and that the tips of the 
legs are bluntly pointed and 
without movable claws. 

In the Geological Department, 
specimens of the Carboniferous 
scorpions (Eoscotpins and Cyclo- 
phthahmis ) are exhibited in 
Gallery 8, Table-case 23, and 
Wall-case 13c. 

At the present time scorpions 
are found m all the warmer 
legions of the world Several of 
the West African and Indian 
species {Panel mu s and Pal am - 
naeiis) are of very large size, 
one or two of them reaching a 
length of about nine inches. 
There aie several European 
species, the largest of them 
belonging to the genus Buthu s, 
which has two representatives m 



Europe. One of these ( Buthu > 

occitanus) is common in the Soutli of Europe and also occurs 
m the North of Africa, and the other is found in Greece 


Another member of the Buthidae (Buthcolus mdanurus ), which is 
of small size, lives in Sicily. The little black scorpions of the genus 


Euscotpms are abundant in the south of Europe, They live under 
stones and in other obscure situations, and sometimes make their 


w r ay into houses in the wet weather; there are four European 
species. An allied genus (, Behsarius ), with. a single species, 
which has lost all trace of eyes, is restricted in distribution to the 
Eastern Pyrenees. One of the Buthidae (Isomch us macula tin s) 
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has been introduced mto all the warmer regions of the world, and 
is found in oceanic islands. 

Scoipious are carnivorous, feeding chiefly on insects. As is 
well-known, they are poisonous; the poison glands, which are 
paired, are situated m the terminal bulb of the tail. The larger 
species mostly construct deep burrows with their pincers, others 
live m shallow excavations under stones or under the bark of 
fallen trees 

A representation of the burrows of the common Egyptian 
scorpion (Bitthus quinquestriutus) is placed in Wall-case 7. 

The young of scorpions are born fully formed, but in some 
species at least they are still enclosed within the egg-shell at birth 
and are liberated by their mother or by their own efforts. Until 
they are able to shift for themselves they are carried about on the 
back of the mother; a female example of a South American 
scorpion (Centrums margai'itatus), carrying its family on its back, 
is exhibited in Table-case 19. 

The classification of the scorpions is still in an unsettled state; 
the recent species are arranged by Mr. Pocock in four families: 
1. Paxdinidae. 2. Bothriuridae. 3. Vejovidae. 4. Buthidae. 

A representative series of scorpions is displayed in Table- 
case 20. 

Fam 1 .—Pa nd inidae . 

This family, which contains the largest of the exis tin g 
scorpions, is found in Africa, South Asia, Australia, and South 
America. It is characterised by having the sternum of the 
eephalothorax pentagonal in shape, and by the presence of only 
a single pedal spur upon the feet. (Genera: Pandmus , Opisthoph- 
thahnus , Uiodacus, etc.) 

Pam. 2.— Bothrniridae . 

This family is confined to South America and Australia. It is 
characterised by having the sternum strongly compressed antero- 
postenorly, and reduced to a short but wide transversely-lying 
plate. There are two pedal spurs on the feet. (Genera-: Bothn - 
uras , Cvrcophonius , etc.). 

Fam. 3.— Vejovidae . 

The representatives of this family are found in South Europe, 
Asia, and North and South America, but are entirely unknown in 
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tropical Africa, Madagascar, and Australia. The sternum is Table- 
pentagonal, as in the Pandimdae, but is variable in form, being 
sometimes much wider than long, sometimes as long as wide. 

The presence of two pedal spurs upon the feet furnishes the best 
character for distinguishing the Yejovidae from the Pandinidae. 

(Genera : Vejoms, Iurus, Euscorpius, Broteas , etc.). 

Fam. 4.— Buthidae . 

The Buthidae, which are universally distributed to the South 
of about the 45th parallel of North latitude, are distinguished from 
the Yejovidae by the triangular shape of the sternum and by the 
bifurcation of the anterior pedal spur. (Genera: Buthus, Cen¬ 
trums , Isometrics , etc.) 

Order 2.—Pedipalpi (Whip-scorpions and their allies). 

The cephalothorax (prosoma) in these Arachnida is covered Table-case 
dorsally by a carapace, which is sometimes segmented posteriorly. 21 ‘ 

A deep constriction separates this region of the body from the 
abdomen (opisthosoma), which has eleven somites. The palps are 
of large size and are chelate or sub-chelate in form The third 
appendage (first leg) is longer and more slender than the remain¬ 
ing legs, and has the temnnal segment (or segments; sub-divided; 
it is used as a feeler There are no poison-glands in these 
animals 

These Arachnids are inhabitants of the warmer parts of the 
globe They are found in damp places under stones or fallen 
leaves, m the crevices of rocks, and in other similar places. 

Several fossil species have been discovered in the Caiboniferous 
strata The Pedipalpi aie divided into two sub-orders. 

Sub-order I.—UROPYGI. 

In these Pedipalpi the cephalothorax is longer than wide. The 
tarsi of the third pair of appendages are divided into eight or mne 
segments. There are two tribes. 

Tribe— UBOTRICHA. 

Uropygi in which the carapace is unsegmented and bears well- 
developed eyes. 

On account of their long and many-jointed tail and of their 
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Table-case superficial resemblance to scorpions, the Urotricha are known as 
No 21. Whip-scorpions. All the known genera (which number ten) are 
referred to the family Tlielyphomdae, which is now restricted 



Fig. 57. 

Whip-scorpion (Thclyphonub caudatus), x 2 

to South-Eastern Asia and Tropical America. Of the genera, 
Thehjphonus, which is widely distributed in the Oriental region, 
is the richest in species. The largest known species of The- 
lvphomd (Mastiyoproctus yiganteus), a species which is found 
in the southern part of North America, sometimes reaches a 
length of more than two and a half inches. In the Carboniferous 
period the family was represented by the genus Gcralinura, 
which has been discovered both in Europe and m North 
America. 

Whip-scorpions live beneath stones or fallen tree-trunks, or in 
burrows in the soil. They feed mostly on insects, which they 
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crash with their powerful pincers. When irritated they eject an Table-case 
offensive acid secretion, which is the product of two large glands 21 - 
opening on the end of the last abdominal segment. The female, 
after laying her eggs, carries them about attached to the under side 
of her body. 

Tribe— TARTABIDES. 

The carapace of the cepkalothorax is segmented posteriorly; 
it sometimes bears a pair of lateral eye-specks, but these are 
often obsolete or absent. The tail is short and is unsegmented 
m the male sex, whilst in the female it has three or four joints 
The Pedipalpi belonging to this tribe, which contains the 
single family Schtsomidae , are small m size and show traces of 
degeneration . 

They live under 
stones and vege¬ 
tation m the 
tropical parts of 
Africa, Asia and 
America. Two 
genera {Sclnzn- 
tnus and Tnthif- 
)cu'>) are known 
Drawings of a 
Tartand (Sihizu- 
miib nabvicn ii- 
dus), to illustrate 
the morphology 
of the group, are 
placed in Table- 
case 21. 

Sub-order II 
AMBLYPYGI 

The cephalo- 
thorax of these 
Pedipalpi is wider 

than long. All Fig 5S 

the segments of Damon johnstom ^one-half natural size), 

the legs of the 

first pair, with the exception of the basal three, are suh-divided so 
as to form a long flagellum. 
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The Amblypygi were represented in the Carboniferous period 
b\ the genus Gt aeophonus. At the present time they are confined 
to the warmer parts of Africa, Asia and America, the largest 
species, which belong to the genera Damon and Heterophrynus , 
being met with in the tropical forests of West Africa and Brazil 
By the flatness of the body and by the lateral projection of the legs, 
they are admirably fitted for living under stones and the loosened 
baric of fallen trees or m the crevices of rocks. The Amblypygi of 
the section Chat outinae live m caverns. The feeding and breeding 
habits of the Pedipalps of this sub-order are similar to those of the 
Whip-scorpions. 

There is a single family Tarantulidae , with ten genera, none 
of which are very numerous in species. 

Order 3.—Palpigradi. 

A carapace, which is divided into three segments (the large 
anterior one of which represents the terga of the first four somites), 
covers the cephalothorax (prosoma) in the 
Palpigradi. The appendages of the first pair 
are large, chelate and three-jointed; those 
of the second slender, like the remaining pairs, 
and armed with three claws. A narrow waist 
separates the cephalothorax and abdomen 
(opisthosoma) from one another. There are 
ten abdominal somites, which are not divided 
into dorsal and ventral plates, and the last 
three of them are narrowed to form a flexible 
support for the long many-jointed post-anal 
flagellum. Eespiratory organs are absent. 

These interesting Arachnids were first dis¬ 
covered by Professor Grassi, who described 
and figured an Italian species in the year 
1885. They are minute creatures, usually 
measuring less than two millimetres, or 
barely one-twelfth of an inch in length. All 
the known species belong to the genus Koenenia , which has been 
discovered in South Europe, Tunis, Siam, Texas, Chile and 
Paraguay. They are blind, practically colourless animals, living 
in damp earth or under moist leaves, under stones, or in caves. 

Several drawings of Koenenia mtrabilis are on view in Table- 
case 21. 



Fig. 59. 

Koenema mirabihs 
(magnified). 
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Order 4.—Araneae (Spiders). 

The carapace of the cephalothorax (prosoma) is unsegmented Table- 
in the spiders, and the eyes are situated in the middle of its ^ se ^^ os ' 
anterior margin; they are usually eight in number, and are 
typically arranged in two transverse rows, but there are many 
other arrangements in the various families. The first appendages 
or chelicerae consist of two segments, the basal one of which 
contains the poison-gland, whilst the apical one forms a retxoverted 
fang. All the remaining appendages are leg-like in form ; m the 
male a complicated copulatory organ is present on the lower side 
of the terminal segment of the second appendage or palp. A narrow 
pedicel separates the cephalothorax from the “ abdomen ” (opis- 
thosoma); with very few exceptions the latter is unsegmented, and 
its lower surface is always furnished with a number of spinnmg 
appendages. Two pairs of lung-sacs may be present, but the 
posterior pair of these is replaced by tracheal tubes in most spiders, 
and in a few species this is also the case with the anterior pair. 

Sound-producing organs, which are sometimes very complex in 
structure, occur in a large number of Mygalomorph spiders. They 
usually consist of arrangements of spines and rods which are 
situated on the opposed surfaces of the basal joints of the anterior 
limbs (either between the two chelicerae, or between the chelicerae 
and the palps, or between the palps and the legs of the first pair). 

The presence of a stridulatory organ in these bird-eaung spiders 
■was first made known by Professor "Wood-Mason in an Assamese 
species (Chilobrcichys stridulans). In this spider the inner suifaee 
of the basal segment of the palp is furnished with a row of vibratile 
bacilliform bristles and the opposed surface of the ehelieera with a 
number of strong spines. When irritated the spider assumes 
a threatening attitude, raising itself upon its hmd legs and 
brandishing the front legs in the am, at the same time making an 
audible rasping noise by rubbing together the basal segments of 
the two anterior appendages. 

Another very similar type of stridulatory apparatus is present 
m a number of the Arachnomorph spiders of the family Sicariidae 
(in the genera Sicconis and Scytodes ). The inner surface of the 
femur of the palp in these spiders bears a single tubercle (or a 
longitudinal row of tubercles), whilst the outer surface of the 
ehelieera is provided with a series of well-marked transverse ridges. 

The noise made by the spiders of this family has been compared to 
the buzzing of a bee. 
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Table- Mention must also be made here of the curious sound-producing 

eases Nos. organs which are found m many of the TJieridnclae . These spiders 
have the anterior part of the abdomen especially hollowed out and 
hardened, the surface of this concavity being armed with teeth 01 
ridges which can be moved against the granular or striated surface 
of the posterior end of the cephalothorax. In several of the 
Agehmidae also an analogous structure occurs, but the structures 
on the abdomen are rubbed against an enlarged tooth-like projec¬ 
tion, which is present on the pedicel separating the cephalothorax 
from the abdomen. 

Spiders are oviparous. They construct a “ cocoon ” (or several 
cocoons) for the protection of the eggs, and this usually consists of 
several layers of silk, the outermost coat m many cases being of 
especial strength or thickness. Many species seem to give but little 
or no attention to their cocoon when once it has been completed. 
Very often, however, the mother watches over it with extreme 
solicitude until the young spiders emerge, and displays great 
courage in its defence in times of danger. Special tents or cells 
of silk for the reception of the cocoon are constructed by many of 
the spiders which lead a wandering life, and by the tube-spinning 
spiders (see Wall-case 7). In these cases the mother shuts herself 
up with the cocoon, remaining within on guard until the eggs 
hatch. A large number of spiders which lead a predatory life 
(Lycosidae, etc.) carry the cocoon about with them, either m their 
cheheerae or attached to their spinnerets. 

The dispersal of the young of Araneids, which usually takes place 
during the early part of the summer or in the autumn m this 
country, is greatly helped by their aeronautic habits. The young 
spider climbs to the top of a shrub or other point of vantage and 
turns its face in the direction from which the wind is blowing 
It then proceeds to straighten its legs, standing on the tips of them 
and elevating its abdomen in the air. One or more threads of silk 
now make their appearance, issuing from the spinnerets, and are 
drawn out by the wind into long floating lines. At length the 
spider lets go and is wafted away through the air, supported by its 
air-ship of threads. In his “ Naturalist’s Voyage ** Darwin makes 
the following interesting observation on the ballooning habit of 
spiders: On several occasions, when the Beagle has been within 
the mouth of the Plata, the rigging has been coated with the web 
of the Gossamer Spider. One day (November 1st, 1832) I paid 
particular attention to this subject. The weather had been fine 
and clear, and in the morning the air was full of patches of 
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flocculent web, as on an autumnal day in England. The ship was Table- 
sixty miles distant from the land, in the direction of a steady 
though light breeze. Vast numbers of a small spider, about one- “ 
tenth of an inch in length, and of a dusky red colour, were attached 
to the webs. There must have been, I should suppose, some 
thousands on the ship The little spider, when first coming in 
contact with the rigging, was always seated on a single thread, 
and not on the flocculent mass. This latter seems merely to he 
produced by the entanglement of the single threads. . 

Spideis are divided into two sub-orders 1. Mesothelae. 

2. Opisthothelae 

Sub-Order I.—MESOTHELAE 

In the Mesothelae the spinning appendages consist of two Tal>!e-case 
pairs of biramous limbs, which are situated far m advance o t the ^°* 11 ' 
anus, immediately behind 
the pulmonaryaipsaes. The 
abdomen is distinctly seg¬ 
mented, the upper surtace 
being furnished \Mth a 
senes ot eleven tergal platen, 
and its vential surface with 
two laige plates ovei lying 
the pulmonary sacs, and a 
numbei of small plates 
behind the spinnerets. 

In the segmentation oi 
the body and in the position 
of their spinnerets, the 
Mesothelae differ from all 
other living spideis, and 
resemble certain extinct 
(Carboniferous) types (Pio- 
tolycosa , etc.). There is but 
a single family with two 

genera ( Liplustius and Ancidiastothele ), which occux in Burma, 

Malacca, and Sumatra Specimens have been captured in the 
depths of limestone caverns in Malacca, and it is possible that 
the apparent rarity of these spiders is due to then restriction to 
a cave habitat. A specimen of Liplustius clesulto) is exhibited in 
Table-case 22. 
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Sub-order II — OPISTHOTHELAE. 

Table-case The spinning appendages m the members of this sub-order are 
Ko. 22. at the posterior end of the abdomen, just in front of the 

anus. All trace of the tergal plates of the abdomen has been lost, 
and remnants only of the ventral plates are to be found protecting 
the pulmonary sacs. 

To the Opisthothelae belong all existing spiders (with the 
exception of Liplnstius and Anadiastothele ), and the majority of 
those found fossilised in the gypsum or amber-beds and lacustrine 
deposits of the Pliocene and Oligocene periods in Europe and 
North America. 


Tribe i.—JIygadomorphae. 

In the spiders belonging to this group the posterior pair of 
biramous spinning appendages are usually alone retained. The 
basal segment of the first appendage projects forwards, the fang 
closing backwards upon it. Two pairs of pulmonary sacs are 
present. 

This group contains the bird-eating spiders (“ Mygale ”) and 
trap-door spiders and their allies, which are nearly all confined to 
the tropical or warmer temperate regions. There are a number 
of families, the more interesting of which are briefly described 
below. 


Fam. — Auicula? lidcte . 

The spiders of this family have the tips of the legs and the 
under surface of the terminal joint (or joints) of the legs furnished 
with a dense pad of iridescent hairs. Digging spines are not 
present on the chelicerae. 

The large, hairy spiders, which are commonly known as 
“Jfygale” or bird-eating spiders, belong to this family. A West 
Indian species ( Psahnopoeus cambridgi) is sometimes found con¬ 
cealed in the bunches of bananas which are imported into this 
country. Some of the South American species ( Theraphosa , 
Xenesihis) reach a very large size, and are the largest known spiders. 
They are nearly all tropical forms. So far as is known, none of them 
spin regular snares; many of them, however, construct a silken 
funnel at the entrance to their nests. In an allied family, the 
Diplaridae , the entrance is surrounded by a large flat web, Which 
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is very similar in appearance to that of an Agelenid spider. The Table-case 
Aviculariidae live in hollow trees, under stones, or in burrows or “ 
natural hollows in the ground. The species which excavate a 
burrow rarely close the entrance with a trap-door. 

The burrows of a South American species ([jEphebojnis mm inns), Wall-ea^e 
together with examples of the spider itself, are shown in Wall- No * *• 
case 7. Nests of the common bird-eating spider {Aviculcnia 
avicularici ) of the north of South America, constructed in the 
hollow trunk of a palm tree, and in the rolled-up leaf of a banana, 
are also shown in this Wall-case, and specimens of the spider, and 
also of other species of bird-eating spiders, are placed m Table- 
case 22. 


Fa m. — Ctcnisidao. 

In the Cfcenizidae the feet are not furnished with apical tufts 
or pads of hair. The chelicerae are furnished with digging 
spines. 

On account of their neatness and of the ingenuity displayed 
in their construction, the trap-door nests of these spiders have 
long attracted attention. The nest takes the form of a long 
tunnel in the ground, the interior ot which is lined with 
smooth silk, the entrance being often closed by a neatly 
fashioned trap-dooi, the outer surface of which exactly matches 
its surroundings, so that it is practical^ invisible when closed. 

The spider often constructs one or more side chambers to 
the burrow, and sometimes shuts them oif from the main 
part of the tunnel by additional trap-doors, thus ensuring a 
place of refuge m case the outer door is forced by an enemy. 

Some of the species, which do not close the entrance to the nest 
by a trap-door, erect a turret of grass or small twigs, bound 
together by web, around it. In some instances ( Pseudidiops , etc.) 
the trap-door spider constructs its nest on the trunk of a tree, 
spinning a silken tube in the crevices of the bark, and overlaying 
it with chips of bark and lichen, so as to strengthen its walls and 
to conceal it from view (Table-case 22). Most of the spiders of 
this family have the carapace and limbs smooth and polished, and 
the abdomen clothed with short dense hair, so that no impediment 
is offered to rapid movement in the silk-lined burrow. 

Two burrows of a trap-door spider {Actinopus wallacei ), from Wall-case 
Brazil, are exhibited in Wall-case 7. In one of them the spider 7 - 
is cautiously raising the lid, on the watch for approaching prey. 
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Table-case 
No. 2*2. 


Wall-case 
No 7. 


The two genera (At if pus and Calommata) which compose this 
family differ from the Aviculariidae and Ctemzidae in possessing 
a large maxillary piocess upon the base of the palp The chehcerae 
are not usually furnished with digging spines. 

The genus At if pus has a wide distribution, occurring m 
Europe, North Africa, Japan, Burma, and Java; whilst Calommata 
is found in Japan, Burma, the Sunda Islands, and West Africa. 

The only Mygalomorph spidei 
which occurs in this country (Atypus 
affims) belongs to this family. It is 
found in the South of England, the 
Channel Islands, and also in Ireland, 
and many places on the Continent. 
The nest of this spider consists of a 
long burrow, excavated in the ground, 
and lined throughout with web. This 
lining is continued beyond the surface 
as a long closed tube, which is either 
attached to some object near at hand 
or lies loosely on the surface of the 
ground, when flies or other insects 
alight on it they are seized from within 
by the spider, and pulled through the silk, the rent thus made 
being repaired afterwards. Similarly, the male enters the burrow 
by biting a hole in the wall of the tube. 

A number of the external tubes of the North American purse- 
web spider (Atypus abbotip which are spun against the trunk of a 
tree, are exhibited in Wall-case 7. 



Fio 61. 

At up a* ctjfinix x 2 , 


Trib^ 


ii.—Abachnomorphae. 


Table-catso 
No 2-3. 


In these spiders the outer branches of the anterior pair of 
spinning appendages and both the outer and inner branches of 
the posterior pair are present, the inner branches of the anterior 
pair being often represented by a perforated spinning-plate (the 
“cribellum 99 ) or by a membranous lobe (the “colulus”). In the 
spiders in which the “cribellum ” is present, the penult im ate joint of 
the fourth leg is always furnished with a series of curved hairs. The 
ehelicerae project downwards. The posterior pair of pulmonary 
sacs is replaced (except in the genus Hypochilus) by tracheal tubes, 
the stigmata of which may be situated immediately behind those of 
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the anterior pulmonary sacs, but more usually unite to foim a Table-case 
common aperture in front of the spinning appendages. 

The great majority of spiders belong to this group, and the 
habits are very varied in the different families. VTaiiv of the 
species obtain then' prey by means of webs, otheis by stealth or 
by running it down. A number of species lead an aquatic 01 
semi-aquatic life In most of the Mygalomorph spiders, and those 
of the Arachnomorph spiders which live a free, wandering life, 
the silk is only used for the fabrication of the cocoon or for lining 
the nest. The snares of the sedentaiy or web-spinning spiders 
vary much in structure in the different groups; sometimes they 
consist of a few crossing lines only, whilst m other cases, as m 
the orb-spinneis (Argiopidae), they are of marvellous symmetry 
and beauty. There are numerous families; some ot the more 
important of these are commented upon below. 

Fam .—Aryiupidae (Epeu nine). 

The spiders of this family are sedentary in habit, catching then 
prey by means of webs. Some 'of them spin orb-webs, otheis 



Oastetacantha furmona (slightly cnlaiged) (After Vinson.) 

construct horizontal sheets of web ol liiegular networks. The 
species are very numerous, and present much diversity of form 
and colouring, many of them being of exceeding beauty. Of the 
species occurring in this country, the large garden spidei (Aftiuca 
( Epeira ) chadematci) is familiar to everyone, and a number of 
smaller forms are also abundant The species of Xephda are the 
largest Argiopid spiders They are confined to the warmer paits 
of the world. Their immense orbicular webs, covering several feet 
in area, are composed of silk strong enough to arrest the flight of 
small birds, which, becoming entangled, are killed and eaten by 
the spider. Their food consists for the most part, however, of 
grasshoppers and other insects. The male is ridiculously small as 
compared with the female. On account of his small size and 
great activity he is able to make his escape from her if she 

H 
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Table-case turns upon him with murderous intent during 
No ' courtship, as female spiders commonly do. 

Some of the tropical Argiopidae ( Gasteracantha , 
etu ) ave the abdomen hardened and armed with 
long spines. It is believed that these are of ad¬ 
vantage to the spider by rendering it unpalatable 
to birds. The male of Ga&tei-acantha , which is 
much more retiring m its habits than the female, 
is not furnished with spines. Remarkable illustra¬ 
tions of protective resemblance are afforded by 
-.ome of the species belonging to this family, 
as, for ins^a the Rhodesian species known 
as* Caetobtriti corticosa . In colour and general 
appearance tins spider harmonizes with the bark 
of the common Rhodesian thorn-tree, on which it 
is commonly found, and its abdomen is furnished 
with processes resembling the thorns with which the tree is beset. 
The Argiopidae are cosmopolitan in distribution. 



Tarsal-comb of 
the fourth leg of 
The? tdion tegida- 
riorum . 

Magnified. 
(After Jb\0 Pick¬ 
ard- Cambridge.) 


R am.— Theridudae. 

These spiders differ but little in 
structure from the Argiopidae, but 
may be readily distinguished from 
them by the structure of the fourth 
leg, the terminal segment of which 
bears a comb of setae (fig. 63). 
A few of the species are remarkable 
in that they construct no web. The 
family is very numerous in species, 
and has a wide distribution. 

The genus Lathrodectus is, per¬ 
haps, the most noteworthy of the 
Theridiidae. Several of the species 
have the reputation of being ex¬ 
tremely poisonous, and numerous 
accounts of the effects of their 
bite have been published. The 

‘St 6 

A««*)»ft****”*- 



Fig. 64. 

A Tlieridiid Spider 
{Lathrodectus tredecxm - gutla- 
tus), x 2. 
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Fam.— Thomibidae . 

The Thomisidae , or Crab-spiders, as they aie often called on Table-ca 
* account of their sidelong method of walking, are usually small, 

\ squat-looking spiders. They lead a wandering life, and do not 
I construct regular snares. Many of them are sluggish in habit, 
and are noticeable for their protective coloration, which renders 
them inconspicuous to their enemies, and at the same time enables 
them to lie in wait for and 
surprise their prey. The 
species which live m 
flowers are said to be able 
to change then* tints to 
suit the blossom on which 
they are resting; othei 
Thomisids show close re¬ 
semblance to various sub¬ 
stances such as bark, 
blades of grass, the ex¬ 
crement of birds, etc. The 
Crab-spiders belonging to 
the sub-family Pluludio- 
vunae aie more active in 
habit, and trust to their 
speed for the capture of 
their prey. 

A sketch m colour of 
a common British flower- 

spider (. Misumena vatia) is exhibited m the Table-case containing 
the specimens of Arachnomorph spiders. 

Fam — Chibionidae. 

The spiders of this family are often of large size, but there are 
a great number of small or medium-sized species. They are pre¬ 
datory forms, and are provided with large and powerful ehelicerae. 

Many of them are laterigrade, and can walk either backwards or 
sideways at will. In the tropical regions of the world a number 
of large species are met with in houses, and several of them have 
a wide distribution. One of these house-spiders (Heteropoda regia) 
has been imported by shipping from the East Indies practically all 
over the world, and, like the common rat and cockroach, main¬ 
tains itself wherever the conditions are favourable to its survival. 





Flower-spider, Mi^anienu taiza , x 2. 
(After Black wall) 
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Table-ca-e Specimens of this spider have been found at University College, 
No. 23. London, and also at Bristol, but since tropical conditions appear 
to he essential to its existence, there is little likelihood of its 
becoming an established species in this country. Some of the 
smaller forms are remarkable for the closeness with which they 
mimic ants. The Clubionidae are cosmopolitan in distribution. 


Fam.—7 

On account of theii predatory habits these spiders are commonly 
known as wolf-spiders. With the exception of the species belonging 
to the group Hippaseae, which spin large webs, accompanied by 
tubular retreats, similar to those of Agelena and its allies, they do 
not construct snares The majority of the Lyeosidae do not 
make a regular nest; a number of species, however, construct 
burrows in the ground similar to those of the trap-door spiders, 
and some of them surround the aperture with a tower of twigs 
(e.g. Lycosa arenicola , a species which occurs in the United 
States, exhibited in Wall-case 7) or grass, or even close it with 
a neat trap-door. The female spider carries the cocoon about 
with her, attached to the spinning mammillae. On leaving the 
cocoon the young spiders climb on to the back of the mother, 
attaching themselves by threads, and are carried about by her in 
this fashion for several days. The spider encumbered thus by her 
living burden presents an interesting and curious spectacle. 

The name“ Tarantula ” is loosely applied to many large spiders 
of various kinds. It should really he restricted to the Italian 
species Lycosa tarentula (and its allies), which first received the 
name from its abundance near the town of Taranto or Tarentum. 
Amongst the Italian peasantry there still prevails an ancient 
superstition that the poisonous bite of this spider gives rise to a 
sickness called Tarentism. The chief specific for the malady is 
music, which incites the victim to dance in a frenzied and violent 
manner, and to continue the exercise until the outbreak of a pro¬ 
fuse perspiration effects the cure by getting rid of the poison. 

Fam.— AgeU?iidae . 

These spiders are sedentary web-spinning forms. Their snare 
usually consists of a large horizontal sheet of web, with one or 
two tubular retreats leading from it. Perhaps the most familiar 
of them are the house-spiders ( Tegenaria), which construct untidy 
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webs in the corners of cellars and out-houses. The spider* of the Table-ea-e 
genus Desis, which occur on the coasts of South Africa, Malay No * 24 
Peninsula, Burma, and Australasia, are marine in habit. They 
live m holes and crannies in rocks or coral reefs, or under stones 
between tide-marks. During high tide they remain shut up in their 
waterproof cells of silk, leaving them at low water in search of 
prey. Aigyroneta aquatica , the European water-spider, is also a 
member of this family. It is found in pools and ditches of fresh 
water, and is widely distributed in this country. On account of it* 
interesting habits it is often kept in aquaria. 

Fam — Eiesidae. 

With the exception of the species belonging to the genii* 
Stcgodyplms , these spiders are all burrowing forms In the South 
African genus Seothyra the aperture of the burrow is concealed bj 
a curious four-lobed, flexible flap or mat. The species of 
clyphiis live on bushes, some of them are solitary and construct a 
sheet-like web accompanied by a tubular retreat, other species 
make a large saccular nest of leaves and web, in which hundred* 
of individuals live together (the nest of a species from Calcutta i* 
shown in Wall-case 7). The spiders of this family are eonflned 
to the old world A single species (Etesiib tinnabeunuti ha* 

been found on two oi three occasions in the South of England 

Fam — Dysde) ultu \ 

The members of this family live under stones, the baik of 
trees, and other retired places. They do not spin a regular web, 
but construct a tubular retreat or cell of silk. Nearly all ot them 
are inhabitants of temperate or warmer temperate countnes 

A coloured drawing of a common British species {Segedua 
scnoculatd ) is on exhibition m Table-case 23. 

Fam — Scdticidae 

The Salticidae are exceedingly numerous and aie nearly always 
of small size. They are wandering forms and do not spin webs, 
but lie in wait for their prey or stalk it, and then seize it with a 
sudden jump. Many of the tropical forms are beautifully coloured; 
the males are often more vividly coloured than the females, and 
their antics when courting are often of a very curious nature. They 
execute intricate movements and dances before the females, moving 
so as to display to advantage their beauty of form and colouring. 
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Table-case 
No. 34. 


10*2 


Of the British jumping spiders, Epiblemum scenicimi, a speeies 
which lives m the crevices of walls, is the most frequently met 
with. It is often to be seen wandering about m the sunshine in 
search of prey. 

It is to this family that the majority of the ant-like spiders 
belong. In the principal genus Hyrmctrachne there are more than 
eighty species, which are distributed over the temperate and 
wanner regions of the world. They often mimic particular 

species of ants, 
resembling them 
closely in form and 
colour ; their gait 
also is very ant-like, 
and they habitually 
run m the zigzag 
fashion of an ant 
pursuing its prey. To 
complete the decep¬ 
tion, the legs of the 
first or second pairs 
in some species are 
held up m the air 
so as to simulate 
the antennae of the 
insect The family 
is cosmopolitan in 
distribution. 

Order 5. 

Solifugae (False 
Spiders). 

The Solifugae have 
some superficial re¬ 
semblance to the 
spiders, but may be easily distinguished from them by their having 
both the cephalothorax and the abdomen distinctly segmented and 
by the absence of spinning mammillae. The “cephalothorax*' 
(prosoma) is covered by three plates. The front one of these, 
which represents the terga of the first four somites, is of large 
size and bears a pair of median eyes and obsolete lateral eyes. 
The ventral surface of the fourth cephalothoracic somite bears a 



Fig. 66. 

Jumping Spider, Epiblemum scenicum , x 8. 
(After BlackwaU.) 
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Solifugae . 

large pair of stigmata. In nearly all Solifugae the first appen- Table-case 
dage is furnished with stridulatory ridges on its inner surface, 
and in the adult male its dorsal surface is almost always 
provided with a curious chitinous structure, the “flagellum,” 
which differs much m shape m the various genera. The palp, 
which is of large 
size, has a suctorial 
organ on its terminal 
segment. A number 
of peculiar chitinous 
racket-shaped struc¬ 
tures, the “ malleoli/’ 
are present on the 
lower surface of the 
basal segments of the 
fourth leg The 
“abdomen” (opistho- 
soma) is composed 
of ten distinct somites 
and the ventral sur¬ 
face of the second 
and third of these is 
furnished with paired 
tracheal stigmata, 
while an additional 
unpaired stigma is 
often present on the 
fourth. 

The Solifugae are 
typically desert 
forms, but a few 
species are believed 
to occur in forests. 

After nightfall in the 
tropics the nocturnal 

species are often found in houses or tents to which they 
have been attracted by the artificial light. Many spec es are 
diurnal, and may be seen darting about with amazing sp^e m 
search of prey during the hottest part of the d>y. u a 

venomous, the mandibles being devoid of poison glan Is 
are oviparous. 

Solifugae occur in most of the tropical and warmer regions of 
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LiLkMavc tlie wuild. In Europe they are found in Spain, Greece and 
No. 24 . Southern Russia, whilst in America, they are distributed from the 
Southern States of the Union to the Andean Chain m Chile and 
the Argentine Republic. They are entirely absent from Austra¬ 
lasia, China and Japan. 

There are three families*—1. Galeodidae ; 2 Solpugidae ; 
3. Hexisopotlidae. 

F am .— Ga leod idae. 

In the Galeodidae, the flagellum of the first appendage is 
always lancet-shaped. Large hairy claws are present on the legs 
of the three posterior pairs. A narrow toothed plate protects the 
stigmata of the second and third abdominal somites. 

There is but a single genus ( Galeodes ) m this family The 
species are very numerous and are confined in distribution to the 
Old World. They are all quick-running forms. 

Examples of Gale*ides arabs (Fig. 67), a North African species, 
with a wide distribution, are placed in Table-case 24 

Fam —Solpugidae 

In this family the flagellum presents much diversity of form. 
The claws of the three posteiioi legs are smooth There is no 
toothed plate above the stigmata of the second and third abdo¬ 
minal somites. 

There are numerous geneia and species of Solpugidae and they 
have a wide distribution. The genus Solpugct , which is confined 
to Africa, is the ricdiest in species. The majority of the members 
of the family are very active in habit, but a number of species 
< fflutgodes, etc.) are slow' and clumsy m movement. 

Fam.— He xi s opod l d a e . 

These Sohfugae have the legs of the fourth pair without claws 
The abdominal stigmata have no plates above them. 

The two genera (Hexisopus and Chelypm) which compose this 
family are confined to the dry regions of South Africa, and four 
oi til e species only are known. Unlike the great majority of 
Solifugae, they are sloiv-moving forms. 

Order 6.—Fseudoscorpiones (False Scorpions). 

These Arachnida are very like little tailless scorpions m general 
appearance, but in reality they differ from the scorpions in many 
important characters. The « cephalothorax ” (prosoma) is covered 
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by a single plate, which, however, sometimes, shows traces of Table-ca«e 
segmentation. Thei*e are no median eyes, but one or more lateral -^°* 24 - 
ocelli may be present. The fingers of the chelicerae are furnished 
with delicate membranous structures called the “ serrula *’ and 
<£ lamina ” respectively. The movable finger of the mandible i^ 
furnished with a branched or styliform structure called the “ galea,” 
or with a little terminal tubercle; and it is on this structure that 
the orifices of the silk-glands debouch. The palps are laige and 
chelate, as in the scorpions. There is no constriction between the 
cephalothorax and the abdomen (opisthosomaj, but the large dorsal 
plate of the praegenital segment (which is generally suppressed 
in the Euarachnida) lies between these 
two regions. Eleven abdominal somites 
can often be distinguished, and none of 
them are narrowed to form a tail, but 
the last of them is very small and is 
often hidden within the segment which 
precedes it. 

The Pseudoscoipions are small 
Arachnids, which live under stones or 
the hark of trees 01 in moss. They 
are occasionally found in houses, 
amongst books, etc , and several species 
have been found on merchant-ships, 
not uncommonly specimens may be 
met with clinging to the legs of flies or 
beneath the wing-cases of beetles. One 
of the British species (Obisium mcui- 

timum) is found under stones or beneath seaweed below high-water 
mark Their food consists ot mites or small insects. At the 
breeding season the female envelops herself and her eggs, which 
she attaches to the under side of her body, m a spacious silken 
cell. 

A similar cell is spun as a protection whilst the animal is 
moulting and during hibernation. 

The earliest-known fossil forms of Pseudoscorpions are from 
amber deposits of Oligocene age. At the present day the group 
is distributed all over the temperate and tropical countries of the 
world. 

It is divisible into two sub-orders: (1) Panctenodactyli , 

(2)7Ti/* V .< /■ '7 1 f i 7 * Drawings illustrating the main points of 
difference between these sub-orders are placed in Table-case 24. 



F It, b*. 

Chelire) canuuide x o 
(After Berlese ) 



IOC 


Guide to Arachnida. 


Table-ejwte 

No. 


Sub-okdeb I.—PAXCTENOD ACT YLI. 

The members of this sub-order have the first appendage of 
small size, and the sernila of the movable finger is fused through¬ 
out its length to the finger. 

There are three families* (1) Garypidac , (2) Feaelhdae, { 3) 
Chehfcrulae. Specimens of a large species of Chehfer from Sierra 
Leone are exhibited in Case 24. 

Scb-obdeb II.—HEillCTE N OD ACT YLI. 

The first pair of appendages of the Hemicicnodactyh is of large 
size, and at least the distal end of the serrula of the movable 
finger is free. 

There are two families (1) Chthomidae , (2) Obisiidae. 

Order 7.—Podogona. 

Owing to a close, but superficial resemblance to certain species 
of Opihones the Podogona were regarded, until quite recently, as 

forming part of. that order. The 
anterior of the two plates, which 
form the carapace of the cepha¬ 
lothorax (prosoma), is of small 
size and forms a movable hood, 
which covers the mouth and 
first pair of appendages. The 
palps are weakly chelate. A 
movable membranous joint 
unites the cephalothorax and 
the abdomen, the genital aper¬ 
ture opening-upon fche ventral 
surface of this membrane. The 
abdomen (opisthosoma) consists 
°f only fonr viable segments, 
Podogona. (x 4.) in addition to a tubular ring 

encircling the anus. A striking 
peculiarity of these animals is the position of the copulatory 
organs, one of which is placed at the end of each walking-leg 
of the third pair. A single pair of respiratory spiracles, which is 
situated towards the posterior end of the cephalothorax, is present. 

A specimen of a West African species (Crypiostemma karschi) 
(and also enlarged drawings of the species) are also exhibited in 
Tahiti naon 24. 




Podogona , Opi Hones. 
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The existing species of Podogona are referable to the family Table-case 
Crypt os te m nut t idae . They are small Arachnids, barely reaching 24: * 
half an inch in length, and are confined to the forest-clad tracts of 
tropical West Africa and Brazil. 

The group was represented in the Carboniferous period by the 
genus Poliochera . 


Order 8.—Opiliones (Harvest-men). 

In the Opiliones the u cephalotliorax ” is confluent with the Table-case 
abdomen throughout its width, and its carapace is either unseg- 
mented or divided into two segments. Paired stink-glands open 
on its dorsal surface near the 
lateral margins. The palp is 
not chelate. The abdomen is v 

clearly segmented, the somites \ v + S 0 * 

sometimes numbering as many \ \ s 

as ten. Bespiration is carried \ ll (r / 

on, as in the Pseudoscorpions, 

by means of tracheal tubes 

which open by a pair of 

stigmata on the sternal plate g MBHI \ 

of the abdomen. / X X 

Most of the Opiliones are & M 

of rather small size, but some 9 % 

of the South American species m \ 

reach considerable dimensions. / \ 

They are exclusively carni- / \ 

vorous, feedmg upon insects, 

worms, and the like. The ^ 

female lays her eggs in crevices 

of the soil, or any damp place, Gonytejptes chitensis. 

and leaves them to their fate. 

The extinct Arachnida known as the Anth) a comart i, which 
occur in the Carboniferous strata, are perhaps allied to the Opiliones. 

A cast and drawings of one of these fossil forms are exhibited in the 
Table-case (No. 25) with the Opiliones, and several casts and 
specimens are shown in the Geological Department (Gallery 8, 
Table-case 23). 


Sub-obder I.—LANIATOBES. 

In these Opiliones the palp is often stout and furnished with a 
strong prehensile claw. There is a single claw on each of the 
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Table-ewe legs of the first pairs, but the legs of the posterior pairs have 
:No*25. j wo claves (except in the family Tnaenonychtdac , m which all 
the legs are furnished with a single claw, which differs, however, 
from that of the Palpatores in being armed with lateral processes). 

The Laniatores (see Fig. 70) are divided into a number of 
families and have a wide distribution ; they are mostly tropical 
forms and are especially numerous in South America. A few 
small species occur in Europe and North America. 

Sub-order II —PALPATOBES. 

In the Palpatores the palp is slender and the claw is small and 
weak; it is us>ed as a tactile organ. A single claw is present on 
the legs of all four pairs. 

The sub-order Palpatores, which is cosmopolitan in distribution, 
and comprises almost all the European species, is the only one 
which has representatives in Great Britain. There are twenty- 
three or twenty-four British Opiliones, and nearly all of them 
belong to the family Phalangiulae . One of them (Phalangimn 
vpiho) is common on walls, and other species are abundant under 
stones, amongst herbage, grass, etc. 

Perhaps the most remarkable of the 
members of this sub-order are those be¬ 
longing to the family Troguhdae . They 
are hard-skinned forms and have the 
front part of the cephalothorax produced 
forwards to form a hood, which conceals 
the mouth and chelicerae Two genera 
{Anehibmoeephalus and Trogalus) belong¬ 
ing to this family have been found in this 
country. 

Sub-order III.—ANEPIGNATHI. 

One of the most important distin¬ 
guishing characters in these Opiliones is 
the position of the orifices of the stink-glands, which are placed 
on the summit of prominent cones or tubercles. By the earlier 
students of the group these cones were mistaken for stalked eyes. 
The palp is slender and its claw minute. 

There is a single family, the Sironidae, the members of which 
chiefly occur in the East Indies and Ceylon. A species has also 
been found in South Africa, and another on the West Coast of 



Fig. 71. 

StyluceUu* zumatranus. 
x J. 
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Africa In Europe they are known from Austria, France and Table-case 
r* . * No. 25. 

Corsica. 

Drawings of Stylocellus sumahanus , to illustrate the structure 
of the Anepignathi, are exhibited in Table-case 25. 


Order 9.—Acari (Mites and Ticks). 

These Arachnida, which show many traces of degeneration. Table- 
are most closely allied to the Opiliones. The cephaiothorax and ^ 

abdomen are completely fused with one another, and the latter 
region is usually without any trace of segmentation. The appen¬ 
dages of the first pair vary in structure, being sometimes chelate, 
sometimes styliform, and often retractile beneath the fore border 
of the cephaiothorax; the basal segments of the appendages of 
the second pair are fused beneath the mouth and project forwards 
below, uniting laterally with the 41 camarostome,” or “ rostrum/' to 
form a suctorial proboscis. 

The Acari are mostly of small, or even microscopic size. Some 
live a free and predatory life ; others are parasitic for the whole or 
part of their lives upon plants or animals. 

From an economic standpoint many of the Acari are of con¬ 
siderable importance on account of the injury they inflict upon 
plants; and the Ticks are now known to be of great importance 

m the transmission of certain diseases of man and domesticated 

animals, more especially in tropical countries. 

They are divisible into the following sub-orders :— 

1. Notostigmata . 5. Astiymata. 

2 . Cryptostigmata . 6. Yermiformia . 

3. Metastigmata . 7. Tetrapoda . 

4 Prostigmata . 

Sub-order I.—NOTOSTIGMATA. 

In the Notostigmata the abdomen consists of ten segments, 
which are defined by grooves in the integument, the four anterior 
of them being furnished dorsally with paired tracheal stigmata. 

To this sub-order belongs the single family Opilioacaridae . 

These mites have been found under stones in Algeria, Italy, 

Arabia and South America. They are not parasitic. 

A drawing of Opilioacarus segmentatus is exhibited in Table- 
case 25. 
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Sl 11-order 11.—CRYPTOSTIGMATA. 

Table-case Acari with tfte tracheal spiracles situated m the articular 
No, 25. sockets of the four pairs of loeomotory appendages. The integu¬ 
ment is thickly and continuously chitinized, and shows no sign of 
segmentation. 

This sub-order contains the single family Onbatidac , sometimes 
known as beetle-mites, on account of their hard, black, shiny 
integument They are not parasitic, hut live in moss, under stones, 
etc., m damp places. 

An enlarged drawing of au Oribatid mite (Xotaspis bicolor ) is 
on view in Table-case 25. 

Sr 11-order III.—METASTIGMATA. 

Acari with the tracheae opening by a pair of stigmata, situated 
above and behind the base of the fourth or fifth or sixth pair of 
appendages. This sub-order contains two families : Qamasidae , 

Ixodidac. 

Fam.— Gamasidac. 

There is no serrated beak in 
these mites. 

They live for the most part a 
non-parasitie life in damp or moist 
localities, and prey upon organisms 
smaller than themselves. Many 
of them are found habitually upon 
large insects, like beetles, but 
apparently for the purpose of loco¬ 
motion, not of parasitism. Some 
members, however, are parasitic 
upon mammals and birds. 

Fam.— Ixodidac . 

The coalesced basal segments of 
the appendages of the second pair 
are produced in front into a cylindrical piercjing process, or beak, 
furnished with recurved teeth. The appendages of the first pair 
are still pincer-like, but are much modified. 

The Ixodidac, or Ticks, live m temporary parasites upon 
mammalia, birds and reptiles, whose blood they suck by burying 
their m a ndi bles and beak in the skim The females quit their host 



Fig. 72. 

_ . _ Gamaxus coteoplratorum {mag- 

Tmhl^cme u i&tA). (After Berlase.) 
No. 2S. ' 
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to lay their eggs upon the ground, under stones, in grass, the crevices Table-case 
of walls, etc. The Ixodidae are divided into two sub-families. No- 26 * 

Besides the specimens of Ixodidae exhibited in Case 26, a few 
specimens are on view in the North Hall. 

Sub-pam.— Argasinae . 

In the Argasinae the jaws are overlapped by a forward expan¬ 
sion of the body, and the skin is leathery and coriaceous; the male 
and female are very similar m appearance (Genera: Argas and 
Ormthodoros). 

The Argasinae are chiefly parasitic on human beings, birds, 
and bats. The human tick-fever of 
tropical Africa (Spirillosis) is conveyed 
by the species known as Otnithodoros 
moubata ; the fowl-tick (Argas per - 
aicus) is also known to transmit 
spirillosis amongst its hosts. 

Sub-fam.— Ixochnae. 

The mouth-parts of the Ixodinae 
are terminal The skm is smooth ; 
a firm ohitinous shield covers the 
whole of the back of the male, but 
leaves a considerable portion of that 
of the female uncovered. 

Several of the members of this 
family aie known to convey infectious 
diseases ; perhaps the most important 
of these is the cattle-tick (Hargaropns 

annulatus), a widely distributed form, which is the carrier of 
Texas-fever (Piroplasmosis). 

Sub-obdeb IV.—PROSTIGMATA. 

Acari with a single pair of tracheal stigmata, which are situated 
on the anterior part of the body (except in the Halacaridae, in 
which the tracheae are absent). 

The Acari of this group differ greatly in their habits; most of 
them are free-living and are found in moss, under stones, on 
plants, etc. They chiefly feed upon vegetable substances, but 
many of them prey on minute animals. There are four families: 
Trombidiidae, Hydrachnidae , Halacaridae , and Bdellidae , 



Fig 73. 

Margaropus annulatus , the Cattle 
Tick; distended female, x 5. 
(After Salmon and Stiles.) 
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F\m. — Tn*mhuhulav. 

The Trombidiidae are soft-skinned mites, the palpi are free, 
the penultimate for, moie rarely, the last) segment being armed 
with a claw 

Most of thermites of this family are free-living forms, which 
are either predatory or herbivorous. A few species are parasitic 
upon vertebrates and insects. The species of Trombidium are 
clothed with long, red, velvety hair, and present a striking appear¬ 
ance. The European representatives of the genus are of small 
size; in the tropics, however, large species, measuring about half 
an inch in length, occur. The harvest-bugs, which cause irritation 
in autumn .by burrowing under the skin, are six-legged larvae 
belonging to various species of Trombidiidae. The spinning-mites 
(Tefnuufrhume), which occur in immense numbers on various 
kinds of plants, cause much damage to vegetation. They spin a 
fine web, which is usually found coating the lower side of leaves. 
The bright glaze, which may sometimes be seen on the trunk 
and branches of the lime tree, is produced by one of these mites 
(Tetranyehus Marius ) 


Fam.— Hijdraeh nuhte . 

The H\drachuidae, or water-mites, resemble the Trombidiidae 
closely in structure. The legs are furnished with swimming- 
hairs. 

Most of the Hydraehnidae live in fresh water, but there are a 
few marine species. Their food consists of small Crustacea, insect 
larvae, infusoria, etc. They are widely distributed and there are 
numerous British species. 


Fam — Halaecn idae. 

4 

In the Halac&ridae tbe buccal organs are carried on a distinct 
rostrum; tbe appendages of tbe first pair are either styliform or 
chelate, and tbe terminal segment of the palp is conical or styli¬ 
form. The skin is strengthened by a number of dorsal and ventral 
plates. 

These mites are chiefly marine in habit, but a few species occur 
in fresh water. They do not swim, but crawl on algae and marine 
animals. They were first made known by Mr. Gosse, who 
described several British species in the yam: 1855. 
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Fam. — Bdellidav . 

The members of this 
family are soft-skinned 
mites, with a distinct 
rostrum. The first pair of 
appendages al:e in the form 
of pincers and the palps 
are slender and unarmed. 
These mites are free- 
living terrestrial forms, 
which lead a predatory 
life. There are a number 
of British species. A 
little red species (Bdella 
lift oral is) is common on 
our sea-coasts. 


Table-case 
No. 26. 



SuB-OUDKlt V. 

VSTIGMAT\ Simons scabitL , the itch mite, x 100 

" “ * " (after Canestrini). 

In these A can, which 

are closeh allied to the Ptnstn/mtita, there no trace of a 
i e^pirator\ system 

Many ot them are parasitic, otliers are tree-living and feed on 



Fig. 75. 

House-mite, Glycyphagus domestieus , 
X 50 (after Michael). 


animal and vegetable refuse. 
It is to this sub-order that the 
mite (Sujxoptes scabici) which 
is the cause of itch belongs. 
The cheese mite ( Tyioylyphus 
s no) is perhaps the most fami¬ 
liar of the non-parasitic forms. 
Another species ( Crhjcyphagus 
domestieus ) is often found in 
houses. Drawings of these two 
species are shown in Table- 
case 26. 

A toft of wool, with some of 
the flesh still attached, showing 
the scab caused by a Sarcoptid 
mite (Psoroptes com?num$ r var. 
ovis ), together with drawings 
of the mite itself, is on view 
in the North Hall. 

I 
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Si lt-oitDEK VI.—YERMII'ORMIA. 

Table-case The Acari belonging to this suh-order are degenerate, parasitic 
N°. forms without tracheae, and with the posterior portion of the 
)x*3y produced into an annulated caudal prolongation. The third, 
fourth, fifth, and sixth pairs of appendages are short and three- 
jointed. 

The suh-order includes the single family Demodiculae , the 
members of which live in the sebaceous glands of the skin of man 
and other mammals. A drawing of Demodex camnus> a species 
which gives rise to follicular mange in dogs, is exhibited in Table- 
case 26. This mite is about one-eightieth of an inch in size. 




Fltr. 70. 

Demodex canmiib, ven¬ 
tral view of female 
Greatly magnified 
(after Canestnm). 


Fig. 77. 

Ventral view of a gall- 
mite, Eriophyea .sif- 
I'icola , x 135 (after 
Canestnni) 


Scb-obdeb VII.—TETRAPODA. 

These mites are degenerate forms, which resemble the Vermi- 
formia in being without tracheae and in having the body prolonged 
and annulated The legs of the first two pairs are long and 
provided with the normal number of segments, but those of the 
third and fourth pairs are absent. 

To this sub-order belong the gall-mites, which form a single 
family, Eriophytdae (Phyiaptidae). They are of very small size and 
are exclusively parasitic on plants of various kinds : many of them 
give me to pathological conditions resulting in scars, galls, or 
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other excrescences of the stem or leaves, but a number of 
species are wandering forms, or live in the galls of other species. 

A drawing of one of these mites (Enophycs silvicola ), which 
produces galls on the leaves of the stone-bramble (JRubus saxahhs ), 
is placed in Table-case 26, and models of some of the commoner 
galls, and enlarged sketches of the mites which cause them, are 
shown along the wall to the left of the Case. Drawings of the 
black-currant mite (j Eriophyes nbis) and of the plum mite 
(Enophf/cs priuu), together with specimens of the plants they 
infest, showing the damage which they cause, are shown in the 
North Hall. 

Sub-class 2.—PYCNOGONIDA. 

The Pycnogomda, Pantopoda, or Podosomata, are a small group 
of marine animals, here treated as a sub-class of the Araclmida, 


of Table-case 
No. 26, 



Fig. 78. 


Diagram of a Pycnogonid, Nymphon (Boteonymphon) lobustum 
Enlarged [Table-case No 26 [ 

although it should be mentioned that many zoologists refuse to 
admit that they have any close affinity with that group of animals. 

The body (Fig. 78) consists, as a rule, of. a head-segment, 
followed by three free somites and a small terminal lobe repre¬ 
senting the abdomen or opisthosoma. Four pairs of very long 
legs (iv.-vii.) are attached, the first to the head-segment, and the 
others to the three free somites. In addition, the head-segment 
may bear three pairs of appendages; the first pair (i ) are chelate 
(or pincer-like), and overhang a tubular proboscis on which is the 
opening of the mouth; the second pair (n.) are sensory palps, 
placed at the sides of the proboscis; the third pair (hi.), placed 

i 2 
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in; 

labk-etf-t* just iiehind the last, are used, in the male sex, for carrying the eggs. 
No, sati ani j are known as ** ovigers.” One or other of the first three pairs, 
or (in the female sex) all of them, may be absent in certain genera. 

The apparent resemblance of a Pvcnogonid to an Arachnid is 
due chiefly to the four pairs of long and slender legs, and to the 
chelate form of the first pair of appendages. The comparison, 
however, is complicated by the fact that the Arachnida possess but 
one pair of appendages, the pedipalps, between the chelicerae and 
the first leg*, while the Pjcnogonida have two pairs, the palps 
and'the ovigers, m the same position. A further serious difficulty 

in the way of comparison is 
raised by the existence, in 
Antarctic seas, of two genera, 
Dccolopoda (Pig. 79) and 
Pen ta n ymph on , which have 
five, instead of four, pairs of 
legs, and four free somites 
behind the head. 

The internal structure 
presents many exceptional 
features, which are illustrated 
by the drawings exhibited 
above the Table-case. The 
food-canal sends long diver¬ 
ticula into the appendages, 
and the generative glands also 
are partly situated m the legs 
and open to the exterior by 
pores on the second segments 
of some or all the pairs. A 
remarkable fact m the breed¬ 
ing habits of these animals is 
that the eggs are earned, after deposition, not by the female, but 
by the male, attached in clusters to the third pair of appendages. 

The Pyenogonida are all marine animals, ranging from shallow 
water to depths of at least 2,000 fathoms. They are especially 
abundant in the Arctic and Antarctic regions. The specimens ex¬ 
hibited includ ePycnogonum hi tor ale, which is common between tide¬ 
marks on the British coasts ; Nymphon {Boreonymphon) robustum 
(Fig. 78), a chamcfcenstic Arctic species; two species of the deep-sea 
genus Colossendeu, which includes the largest of the Pyenogonida; 
and the ten-legged Pmianympkon and Decolopoda already alluded to. 



Fig. 79. 


DetoloiHxia australis , a ten-legged 
Pycnogomd from the Antarctic Seas. 
Slightly reduced. 'Table-case No. 26._j 
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PENTASTOMIDA. 

The Pentastomida, or Linguatulida, represented in Wall- Wall- 
case 7 by Pentastomum armillatum from an African python, ^°' 1 
and Lmguatula tacnioides from the nose of the dog, are always 
parasitic, and have been so much modified by this habit that 
there is little left to show their affinity to the Arachnida. The 
segmentation of the body, and the hooks on either side of the 
mouth, are the sole external indications of their relationships. 

The third preparation, showing the young in the visceral mem¬ 
branes of a mammal, forms an interesting link in the life-history 



Fig. SO. 

Pentastomum armillatum. (Natural size.) 


of these creatures; it appears that the python gets its lung- 
parasite from eating a small mammal; the parasite becomes 
sexually mature in the lung of its new host, and the eggs from 
the lung are coughed out, and are taken up by the mammal, 
when in search of fo'd. 

The external ringing of the body does not correspond with any 
internal segmentation; the characteristic hooks are capable of 
protrusion and retraction; the only sense-organs are some paiied 
papillae on the head; the sexes are separate, and the eggs are 
considerably developed before they are laid. 
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Wall-cast* 
(*e*? plan 
on p. 10). 
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Class 4.—ONYCHOPHORA. 

This division of the Animal kingdom is represented by a number 
of forms closely resembling one another in appearance and habits, 
and for a long time known by the general name of Pe? ipatas . In 
recent years the differences between them have been accentuated 
by systematists. Examples are shown of Pe? ipatus from Jamaica, 
of Peripatopsis from the Cape of Good Hope, and of Eopcnpatu± 
from Malacca; while figures illustrative of the natural habit are 
given of Pcrtpatup&u* eapensts, of Eopei ipatus viridimaeulatus from 
New Zealand, and Paraperipatus from New Britain. It will be 
seen, therefore, that the distribution of this form is extremely wide, 



Fig. 81. 

Pcnjtatiis brazil wnsts. (Natural j&ize; from life.) 


and, like other widely distributed forms, it gives indications of 
being a very primitive type. 

The history of the discovery of its affinities is one of the most 
interesting pages in the history of Zoology. First discovered by 
Guilding, it was, from its shape and habits, regarded as a slug; 
later on, attention was directed to the fact that the body consisted 
of a series of successive segments, and the question was hotly dis¬ 
cussed as to whether it was more nearly allied to the ringed worms 
or to the centipedes: against their alliance with the latter there was 
the weighty objection that nearly all the muscles of Peripatus were 
plain, and not handed. Up to the year 1873 no living specimen 
had been examined by any anatomist; in that year, however, 
during the voyage of ELMJEL 11 Challenger/* EL N. Moseley, one of 
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the most gifted naturalists of his time, had the opportunity of Wall-case 
dissecting freshly killed specimens at the Cape of Good Hope. 

When opened under water a glistening appearance revealed ° n 
the presence of air-tubes, such as are found among insects, spiders 
and centipedes, and nowhere else in the animal kingdom ; but, 
whereas m these three groups the air-tubes (or trachea?) are 
supported by a spiral coil of chitin which keeps them open after 
preservation in spirit, those of Peripatus are not so supported. 

Fortunately also i*his Peripatus was viviparous, and, as the 
anatomical drawing in the case show&, a number of eggs were 
found in the oviduct; these are in various stages of development. 
following them out Moseley was able to see that the first of the 
appendages are converted into mouth-organs. This is a character 
which distinguishes the centipede from the ringed worm, and so far 
settled the question of the relationship of Peripatus. But Moseley 
did more than this, he showed that Peripatus belonged to that 
division of the Arthropoda which is known as Tracheata, and 
which consists of scorpions, centipedes, flies and then allies. 

During the last quarter of a century much attention has been 
paid to the Onychophora, of which moie than 50 specie^ aie 
now known 

Peiipatus is to be iound in moist and shad\ places. It avoids 
light, and is nocturnal m its habits On irritation, it shoots out 
fine tin ends of a tenacious milky fluid, not unlike the threads of a 
spidei *s web Tin-* fluid is stitkv enough to hold fast flies. In 
moving it never wriggles, but has a gait extremely like that of a 
caterpillar. 

There aie a numbei of more oi le&s minute diameters by 
which the species are distinguished from one another The mosst 
remarkable difference peibaps is in the characters of their eggs. 

In the Neotropical species, represented here by P. juhfonnis, the 
egg is minute, and almost entirely devoid of yolk. In the Cape 
species (Peripatopbi *s cupensi, s) the eggs are larger and there is 
some yolk. In the eastern species (e.g., Eopenpatu ,s horsti) the 
egg is large, and there is a quantity of food-yolk. One at least of 
the Australasian species lays eggs, which are hatched outside the 
body. The species vary further in the number of legs, and also in 
the constancy or inconstancy of the number; that is to say, some 
species have a definite number of legs, while others vary consider¬ 
ably in the number that they possess. 

The group is of great scientific interest as a clear link between 
Arthropods and Polychaete worms. 



120 


Guide to ilfyrioftoda. 


MYRIOPODA. 

Tftble~cabe The clashes which are included together under the name 
No. s£7. Mvriopoda are divided into two main divisions The first of these 
contains, the forms in which the genital aperture is situated in the 
anterior part of the body (Diplopoda, Pauropoda, and Symphyla). 
The second division contains the Chilopoda, in which the genital 
aperture is situated at the posterior end of the body near the anus, 
as in the insects. 

Owing to the importance attached to this character, some 
authorities do not recognise the Mvriopoda as a natural group. 


Class 5.—DIPLOPODA (Millipedes). 

The Diplopoda are terrestrial Arthropoda, which breathe 
atmospheric air by means of tracheal tubes. The body-seg¬ 
ments are numerous and, except at the anterior end of the 
body, each bears two pairs of legs (whence the name of the 
class"), probably owing to the coalescence of adjacent segments in 
the course of development. The genital orifice is situated in the 
anterior part of the body between the second and third segments 
of the body. The head bears a pair of antennae. In the 
Chilognatha the mouth-parts consist of a pair of jointed 
mandibles, and a single quadrate plate, the “ ynatliochilarium," 
probably representing two pairs of maxillae. In the Pbelctphv- 
ijnaiha , however, the mandibles are followed by a pair of 
maxillulae, a pair of maxillae, and a labium, the latter probably 
representing a second pair of maxillae. 

The Diplopoda are all plant feeders, and none of them are 
venomous. On the other hand, many of them possess stink- 
glands, placed along the sides of the body, which secrete an 
offensively smelling fluid. With the exception of the Pselapho- 
gnatha they are slow-moving forms. There are two sub-classes. 


Sub-class I.—PSELAPHOGNATHA. 

The members of this sub-class are small, soft-bodied forms, in 
which the body is composed of eleven segments and bears 
thirteen pairs of legs. The upper surface of the head and body- 
fiflgmentfi is famished with a number of flattened scale-like hairs, 
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and large tufts of similar hairs project from the sides of each Tabie-case 
segment; the last segment is furnished with a tuft of long hairs. 

The mouth-parts consist of paired mandibles, 
maxillulae and maxillae and a labium. 

These curious little millipedes are widely 
distributed, and live beneath stones or 
the bark of trees. There is a single 
family, Puhijrvnuhw, with two genera; one 
species (Pohjxenus lugurus) occurs in this 
country. 

Sub-class II.—CHILOGNATHA. 

The body of the Clnlognatha is hard and 
strongly chitinized, and is not furnished 
with tufts of scale-like hairs. The maxillae 
Fig. 82. usually fuse to form a complicated gnatho- 

Polyvcnus lagitrus, the chilanum. 

English bristly milli- There are three orders of Clnlognatha 
pede, x 12 



Order 1.—Oniscomorpha. 

The body is short and stout in the Oniscomorpha, and there 
are eleven, twelve or thirteen dorsal plates, the last of them being 
of large size. The eopulatory feet of the male are situated on the 
penultimate segment The tracheal tubes are branched, and there 
are no stink-glands. 

In general appearance 
the smaller species resemble 
closely the “ wood - lice,” 
which belong to the widely 
different group of the Crus¬ 
tacea Isopoda (see p. 43), 
and, like them, are able to 
roll themselves into a ball. 

They are widely distributed, 
but are very rare in America. 

The typical dark variety of 
Glomeris marginata , the 

Pill-Millipede, occurs in Great Britain and Ireland. In Southern 
Europe a large number of sub-species and varieties of Glomerts 



Fig. SB 

Sphaei utter i timpu nctatum (slightly 
enlarged). 
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Table-ca^ have been distinguished by differences in colour. The tropical 
No. 27. forms (Sphaerothei nun , Zephronia, etc.), occurring in South Africa, 

Madagascar and South East Asia, are often of large size. 

Order 2.™ Limacomorpha. 

In the Liniacouiorpha the body tapers anteriorly and posteriorly 
and the segments number from nineteen to twenty, the dorsal 
plate of the last of them being of small size. The copulatory feet 
are situated on tlie penultimate segment. The tracheae are 
branched, and there are no stink-glands. 

The small slug-like millipedes belonging to this sub-order occur 
in Java, Sumatra, and South America. As yet only three or four 
species are known; they form a single family. Glome* idesmiclac , 
with two genera, Lrh mieridrsmHh and Zephroniodesmus . 

Order 3.—Helminthomorpha. 

The form of the Ixxly varies greatly in the Helminthomorpha, 
and the number of segments varies from nineteen to over a 
hundied in the diffeient form*. The auxiliary copulatory organs 
of the male are situated on the seventh, on the seventh and eighth, 
or on the sixth, seventh and eighth segments. The tracheal tubes 
are not branched, but tufted. There are five sub-orders. 

Srn-OfiDR& I.—LYSIOPETALOIDEA. 

The l>ody of these millipedes is slender and sub-cylindrical, 
and the number of segments is large and variable. They have a wide 
distribution. 

Srn-ORDER II.—COLOBOGNATHA. 

The Colobognatha differ from the other sub-orders of Helmin¬ 
thomorpha m that the mandibles and gnathoehilarium are simplified, 
the mouth-parts being more or less of a suctorial type. The 
segments are numerous, and stink-glands are present. They are 
found in the tropical or warmer temperate countries of the globe. 
There are two families: Platydcsmidae (Platyde&mn& 7 etc), and 
Siphonophorulae ( Stphonophora , Polyzonium , etc.). 

Sub-ordeb III.—CHORDEUMOIDEA. 

In the Chordeumoidea there are always either thirty or thirty- 
two body-segments, bearing symmetrically placed bristles. Stink- 
glands am absent. The Chordeumoidea are chiefly European and 
North American forma. The sub-order is. represented in this 
wrtrj by two species, the better known being AtractOBoma 
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Diplopoda, Panropoda. 

Sub-order IV.—IULOIDEA. 

The body is elongated and cylindrical in these millipedes, and Table-case 
the number of segments differs greatly m the various forms. Stink- - So ^■ 



Fir,. 84. 

Itthts vat m*. Natural si?e. (After Kocli.) 


glands are present. In the male the seventh segment is limbless. 
In the tropical regions some of the luloidea (of the families Spho- 
streptidac and Spirobolidae) are of large size, one or two species 
reaching a length of over ten inches. There are numerous repre¬ 
sentatives in temperate countries. A 
number of species occur in this country, 
and several of them are injurious to 
vegetation. 

Sub-order V.—POLYDESMOIDEA. 

In the millipedes belonging to this 
sub-order the body is either long or short, 
cylindrical or rather flattened above, and 
is often furnished with keels : the number 
of segments is constant, and is eithei 
nineteen or twenty, the seventh segment 
of the male being furnished with a single 
pair of feet. The species which inhabit 
temperate countries are of small size, but 
the tropical species ( PlatyrrJiaclius , etc.) 
are often of large size and beautifully 
coloured. The sub-order is cosmopolitan 
in distribution; there are several British 
species, which mostly belong to the 
genera Polydesmus and Brachydesmus . 

Class 6.—PAURQPODA. 

The members of this class differ from the Diplopoda in having 
branched antennae. They are all very minute animals, mostly 
measuring less than one-twentieth of an inch. The body-segments 



Fig 85. 

Polydesmoid millipede, 
Etirydesmus angulatus . 
Slightly enlarged. 
(After Saussure) 
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Table-cate are twelve in number and there are nine pairs of limbs. The 
No. -27, genital aperture is on the third segment. 

The Pauropoda were first discovered by Lord Avebury (Sir 
John Lubbock), who found two species in London in 1866. He 
says that, “ Paitroptt v hiurleyi is a bustling, active, neat and cleanly 
creature. It has, too, a look of cheerful intelligence, which forms 
a great contrast to the dull stupidity of the Diplopods, or the 
melancholy ferocity of most Chilopods ’* They are found amongst 
decaying leaves in damp earth, and other similar situations. 
Owing to their small size and fragility of structure, and to their 
retiring habits, they are still very incompletely known. They have 




Fig. 86. Fig. 87. 

Pauropua huxleyu x 'M Scutigerella immaculata , x 8 

(After Lubbock ) (After Latzel.) 

been found in Europe, tropical Asia, and North and South 
America, and it is possible that they have a very wide distribution. 
There are three families. Drawings of Pauropus and Eurypauropus , 
to illustrate the morphology of the Pauropoda, are placed in 
Table-case 27. 


Class 7.—SYMPHYLA. 

In the Symphyla the generative apertures are situated at the 
anterior end of the body, as in the Diplopoda and Pauropoda. 
The antennae are long, unbranched, and many-jointed. There are 
fifteen or sixteen body- segments, twelve pairs of legs, and four 
pairs of m<mtb-appendages. 
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Sympkyla , Ckilopoda . 

These minute Myriopods have a wide distribution; they have Table-case 
been found in Europe, India, Java, Sumatra, South Africa and ^°* 28, 
America- A few species occur in this country. There is a single 
family, Scolopendrclhdae , with two genera, Scolopendrella and 
Scutifferella. 

Class 8.—CHILOPODA (Centipedes). 

In the Chilopoda the body consists of a number of similar 
segments, and with the exception of the last, each of them is pro¬ 
vided with a pair of appendages. The generative organs open upon 
the penultimate segment, behind the legs of the last pair. The 
anterior extremity is differentiated into a head vrhich bears a 
single pair of antenmform, many-jointed, pre-oral appendages. The 
anterior four pairs of post-oral appendages are modified as jaws, the 
first pair being the bi-segmented biting mandibles, the second pair 
the biramous foliaceous maxillae, the third pair the leg-like palpi, 
or “ palpognaths,” and the fourth pair the powerful biting poison- 
jaw, or 44 toxicognaths.” The rest of the appendages are loco¬ 
motor in function, and are tipped with a single claw; those of the 
last pair, however, are sometimes modified m various ways in 
relation to sex or otherwise. 

The Chilopoda were foimerly associated with the Diplopoda. 

They difier, however, essentially from the Diplopoda, as well as from 
the Pauiopoda and Svmphyla, in the position of the generative 
orifices at the posterior extremity of the body, a character in which 
they agree with the Hexapoda or Insects. They are often swift- 
moving forms, and are carnivorous. 

There are two sub-classes, Artiostigma and Anartiostigma. 

Sub-class—ARTIOSTIG M A. 

The tracheal tubes are retained in the Artiostigma, and 
their orifices open upon the pleural area o£ more or fewer of the 
segments. A dorsal plate (tergum) and a ventral plate (sternum) 
are present on each of the leg-bearing segments ; and the number 
of ventral plates never exceeds that of the dorsal plates. There 
are four orders. 


Order—Geophilomorpha. 

Chilopoda in which the body is long and vermiform, consist¬ 
ing of a large number of somites varying, according to the genus, 
from about thirty-nine to over one hundred and forty. Each 
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Tabl*?-c*ase somite, with the exception of the first and last, is furnished 
No. ^9. with a single pair of tracheal spiracles. The antennae are 
short, and consist of fourteen segments; eyes are always absent. 
The teigal plate of the segment bearing the toxicognatks is 
always distinct, generally large, and separates the head-shield 
from the tergal plate of the first leg-bearing 
segment. 

The young when hatched have the same 
number of segments as the adult. Like all 
centipedes, the Geophilomorpha have poison- 
glands, but their jaws are too weak to pierce 
the human skin. They live a subterranean 
existence, and their food consists almost 
entirely of earthworms. Two of the British 
species (Linotaema marituna and Schendyla 
sttbmanna), however, are marine in habit, 
and are found under stones between tide- 
marks. A number of Geophilids (including 
several British species, as Linotcienia eras - 
sipes, etc.j have been observed to exhibit the 
phenomenon of phosphorescence. The phos¬ 
phorescent fluid which they emit possesses 
^ irritating properties, and is used for defensive 

heophdmlonguomis P ur P ose s. aud also, it is believed, as a means 
(slightly enlarged! of sexual attraction. 



Order—Scolopendromorpha. 

Chilopoda, in winch the body is of medium length, and bears, 
invariably, twenty-one or twenty-three pairs of legs. As a rule the 
stigmata are fewer than the legs, and are situated, roughly speak¬ 
ing, upon alternate segments. The antennae are longish, and 
never have fewer than seventeen, nor more than about thirty, 
segments. The tergal plate of the segment bearing the poison - 
jaws is suppressed, and the head-shield is in contact with the 
tergal plate of the first leg-bearing segment. 

The young, which are generally, perhaps always, born alive, 
have the same number of segments as the adult. 

Some of the tropical members of the Scolopendromorpha are of 
large sum, and are much dreaded on account of their venomous 
bite. It is alleged, indeed, that the claws of the legs are poisonous 
to a s ma ll extent, and that when one of these animals crawls over 
the h um a n dm, it leaves a track of inflammation behind it. Their 
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food consists* of various insects, spiders, mice, or any living thing Table-ease 
that they are able to overpower. The largest known centipede 
(Scolvpendra yigas), which is an inhabitant of the West Indies and 
South Ameiica, sometimes reaches a length of almost a foot. The 
genus AUpes , which is confined to tropical Africa, is remarkable 
for the very peculiar structure of the posterior legs, which are 
modified to form a stridulatory 
organ, whereby the animal emits 
a hissing sound. Ethmostigmus 
triqanopodits is the largest and 
commonest of the tropical African 
species of centipedes, and it is 
also met with less frequently in 
the more temperate parts of Africa. 

Several of the species belonging 
to this order are \ ery widely dis¬ 
tributed, and two of them ( Scolo - 
pemlra morsitam and S, subspi- 
nipes), have been introduced, like 
the common rat or cockroach, into 
most of the seaport towns ot the 
world, but, unlike these animals, 
they are unable to maintain them¬ 
selves as iar north as England 
This order includes only a single 
British member (Cn/ptojjs hut - 
tens is), which is not uncommon 
in gardens. 

Order—Craterostigmo- 
morpha. 

The dorsal plates number 
twenty-one m this ordei, but there 
are only fifteen pairs of legs, and 

the Stigmata are reduced m num- Scolopcndra mor^itans (after Koeli). 
her as in the Lithobiomorpha. 

There is only a single species (C ra t e rosily mu s tasmamanus ), 
which occurs in Tasmania. 

Order—Lithobiomorpha. 

Chilopoda in which the body is short and furnished with only 
fifteen pairs of legs, and six or seven pairs of stigmata arranged 
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Table-case approximately upon alternate segments, the terga without stigmata 
Xo us being greatly reduced in size. 

The young, upon hatching, have only seven pairs of legs, the 
remaining eight being added with successive moults. 

The Lithobiomorpha are swift-footed centipedes, which live 
under stones or fallen tree-trunks, and feed upon worms, insects, 
etc. They do not attain to any great size. 

There are about half-a-dozen British species of Lithobius ; 

perhaps the commonest of them is 
\ LithohntH torncatiis. 

\ / Sub-class 

\ j ANARTIOSTIGMA. 

V / The normal tracheal system is 

v / / replaced in the Anartiostigma by a 

series of median dorsal pulmonary 
sacs, furnished with tubes dipping 
into the pericardial space, and open- 
mg each by a single stigma winch 
results from the upward migration 
s f and coalescence of the normal pair 
/ jf f \ \\\ st igmata upon the first, third, fifth, 

/1 \ | 1 \ N eighth, tenth, twelfth, and fourteenth 

/ j \ l \ segments The remaining segments 

j 1 \ do not bear stigmata, and their dorsal 

j plates are reduced 01 absent, that of 

J the seventh disappearing completely. 

I The antennae are very long and 

J filiform ; the legs, of which there are 

fifteen pairs, as in the Litkobio- 
p I(j inorpha, are also very long, and have 

Stutujera (CemvHa)'forc^ (after the terminal segments many^ointed. 

Kmgsley). The Scutigendae (Fig. 90), the 

only family of the Sub-class, reach 
their greatest size in the tropics, and are quite unknown in north 
temperate and Arctic countries of the world. Most of the 
members of the order are of rather small size, but one or two of 
the Oriental species ( Scutigera longicornis, etc.) reach a length of 
several inches. They live on insects, and are remarkable for 
their extreme swiftness of foot. They also have a habit, when 
pomad or seized, of dropping their legs. Hence it is exceedingly 
difBoq.lt to capture undamaged specimens. 
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A. 

Abdomen of Arachnida, 80; 

of Crustacea, 18 
Acanthephyridae, 51 
Acanthogammarus, 46 
Acari, 109 
Acid-glands, 89 
Acorn-shells, 38 
AcUnopus, 95 

Adaptation to Environment 
in Crustacea, 24 
Aegina , 46 (fig.) 

Aeglea % 63 
Aegleidae, 63* 

Agelenidae, 92,100 
Albunea, 64 (fig.) 
Albuneidae, 64 
Alcock, 59 
Alima , 48 
Alipes , 127 
Alpheidae, 52 
Amblypygi, 89 
Amphipoda, 45 
Anadiastothele , 93 
Anartiostigma, 128 
Anaspides, 13, 37 (fig.) 
Andrews, 62 
Anelasmocephal us , 108 
Anepignathi, 108 
Anomura, 59 
Anostraca, 26 
Antenna of Crustacea, 15 
Antennule of Crustacea, 15 
Anthracomarti, 107 
Ant-like Spiders, 100,102 
Appendages of Crustacea, 
15; of Arachnida, 80; of 
Trilobita, 78; ofOnycho- 
phora, 119 
Apseudes, 40 (fig.) 

Apus, 26 (fig.) 

Arachnida, 9, 80 
Arachnomorphae, 96 
ArachTwmysis, 89 
Aroma, 97 
Araneae, 91 
Arciuridae, 43 
Ardurus, 43, 44 (fig.) 


; Arctus, 56 
Argas , 111 
Argasinae, 111 
Argiopidae, 97 
Argulus, 30 
Argyroneto , 101 
Arthrobranchia, 17 
-Arthropoda, 9 
Artiostigma, 125 
Asellota, 42 
Asellus, *42 
Astacidae, 55 
, Astacidea, 53 
- Astacoides, 56 
Astacopsis , 55 (fig.), 56 
Astacus, 55 
Astigmata, 113 
Asymmetry m Crustacea, 
23 

Atradosoma , 122 
Atypidae, 96 
Atypus , 96 (fig.) 

Auditory organ, of Crus¬ 
tacea, 19 

1 Avebury, Lord, 124 
, Avicularia , 95 
Aviculariidae, 94 

B. 

Balanns, 32 (fig.), 34 
Barnacles, sessile, 33; 

stalked, 32 
Basis, 15 

Batkynomus , 41 (fig.), 42 
I Bdella , 113 
Bdellidae, 113 
Beetle-mites, 110 
82 

Belisanus , 85 
Bird-eating Spiders, 94 
1 Birgus , 60, 61 (fig.) 
Black-currant Mite, 115 
Bcpyrws, 44 

Boreonymphon, 115 (fig.), 
116 

Bothriuridae, 86 
JBothriums, 86 
Brachydesmus, 123 


Brachyura, 64 
Brain of Crustacea, 19 
Branchiae of Crustacea, 17 
Branchial cavity, 15; la¬ 
mellae, 81 
Braachiopoda, 25 
Branckiostegite, 15 
Branchinra, 30 
Bristly Millipede, 121 (fig.) 
Broteas , 87 
Browne, 27 
Butheolus , 85 
Buthidae, 87 
Buthus, 85 (fig.), 86, 87 

C 

Caerostris , 9S 
Calappa , 67, 70 
Calappidae, 67 
Callianassa , 59 
Calling Crab, 74 
Calocalanus , 30 (fig.) 
Calommata , 96 
Calyynene , 78 (fig.) 
Camarostome, 109 
Cambarus , 56 
Cancer , 72 
Cancridae, 72 
Capitulum, 32 
Caprellidae, 24, 47 
Caprellidea, 47 
Carapace of Crustacea, 13; 

of Arachnida, 80 
Carcinoscorpius , 82 
Caicinus , 35, 44, 71 
Gardisoma , 74 
Caridea, 51 
Carpilius , 70 
Catometopa, 73 
Catophragmus, 33 
Caudal fork, 29 
Centipedes, 125 
CenffWtts, 86, 87 
Cephalic shield, 77 
Cephalothorax of Crus¬ 
tacea, 14; of Arachnida, 80 
Ceratioearidae, 37 
86 

£ 
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l7idex. 


Cermatia, 128 (fig ) 

Cervical groove, 15 
Ch&rontinae, 90 
Cheese-mite, 11 H 
Chelate, 17 
Chelicer&e, 81 
Chehfer , 105 (fig ), 106 
Cheliferidae, 106 
Cheliped, 17 
Chelura , 42, 47 
Chelypu *, 104 
ChtlaSrachys, 91 
Chilognaiha, 121 
Chilopoda, 125 
Chitin, 21 
Chordeumoidea, 122 
Chthoniidae, 106 
Cirri, 32 
Cirripedia, 31 
Cladocera, 27 

Classification of Crustacea, 
25 ; of Arachnida, SO; of i 
Acari, 109 

Clubionidae, 99 I 

Coco-nut Crab, 60, 61 (fig ) I 
Cocoon of Araneids, 92 
Coenolnt a, 61 
Coen obi tidae, 61 
Colobognatha, 122 
Cdossendets, 116 
Colulus, 96 
Commensalism, 60 
Conchostraca, 27 
Copepoda, 29; parasitic, 30 
Copula tory organ, 91,106 
Coronula, 34 

Corystes, 73 (fig.) i 

Corystidae, 72 
Courtship of Spiders, 101 
Coxa of Crustacea, 15 
Crabs, 64 , 

Crab-spiders, 99 i 

Crangon, 53 

Crangonidae, 53 ! 

Crateroetignaomorpha, 127 | 
Cra ierosi tgmus, 127 
Crawfish, Sea, 56 
Crayfishes, 65; blind, 56; i 
Northern, 55; red-clawed, j 
55; Southern, 56; white-! 
clawed, 56 ! 

GrihaUmo, 96 
Crustacea, 11 
Cryp t olt tk ad eg , 62 
CMqm, 137 

no 


Cvamidae, 47 
Cyclomefcopa, 70 
Cycloph thalm us, 85 
Cymothoidae, 42 
Cypris, 29 (fig) 

Cypris-stage of Cirripedes, 
33 

Cyihereis , 29 (fig) 


Damon , 89 (fig.) 

Daphnuiy 27, 28 (fig.) 
Darwin, 34, 92 
Decapoda, 50 
Decolopoda, 116 (fig.) 
Delobranchia, 81 
Demodex, 114 {fig.) 
Demodicidae, 114 
ZVsis, 101 

Development, of Lobster, 
20 

Dtastylis, 40 (fig) 

Digestive gland, of Crus¬ 
tacea, 18 

Digestive system, of Crus¬ 
tacea, 17 

Diplopoda, 9, 120 
Dipluridae, 94 
Dispersal of voung spiders, 
92 

Dorippidae, 68 
Dromta , 65 (fig.) 
Drozniacea, 65 
Dromiidae, 65 
Dwarf males, 31, 33 
Dynomene , 66 
Dynomemdae, 66 
Dysderidae, 101 

E. 

Ebaha, 24, 68 
Ecdysis, 21 
Echtdnocerus , 62 
Edible Crab, 22, 72 
Eggs of Lobster, 20 
Embolobranchia, 84 
Endopodite, 15 
Eopertpaius, 118 
Ecicotpius, 85 
Epeirldae, 97 
Epesra, 97 
Ep k tbopus, 95 
EpMemmm, 102 (fig.) 
Epic&ridea, 44 
Epipodifce, 16 
■“ ■” 101 
101 
48 


Eriophyes , 114 (fig.), 115 
Eriophyidae, 114 
Ergon, 59 
Eryonidea, 58 
Estheria , 27 (fig.) 
j Ethmostigmus , 127 
Euarachnida, 81 
! Eucarida, 49 
Euchaeta , 30 
1 Eucopepoda, 30 
| Eumunida, 63 
i Eupagurus , 60 (fig.) 

1 Euphausiacea, 49 
| Eurydesmns, 123 (fig.) 

' EurypauropttSy 124 
i Eurypterines, 83 
1 Eurypterus, 83 (fig.), 84 
| Euscorpms, 85, 87 
Eurythenes , 46 
Exopodite, 15 
i Exoskeleton, 12 
Eye-stalks, 17 


F. 

False Scorpions, 104 
False Spiders, 102 
Feaellidae, 106 
Feelers, 15, 81 
i Fiddler Crab, 74 
Flabellifera, 42 
Flagellum, 103 
Flower-spiders, 99 
Fossil, Crustacea, 38 ; 
Pseudoscorpions, 105 ; 
Scorpions, 85 ; Spiders, 
i 93, 94 
! Fowl-tick, 111 
Frog-Crab, 68 

G. 

Galathea, 63 
Galatheidea, 63 
Galea, 105 

Galeodes, 103 (fig,), 104 
Galeodidae, 104 
Gall-mites, 114 
Gamasidae, 110 
Gamasus , 110 (fig.) 
Ganxmaridea, 45 
Gamtnarus, 45 (fig.), 46 
Garypidae, 106 
Gasteracantha, 97 (fig.), 98 
Gastric mill, 17 
Gelasimus, 74, 75 (fig.) 
Geocarcinidae, 73 
Geocardnus, 74 
Geophilomorpha, 125 
Geophtlus, 126 {fig.) 
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Geraltnura , 88 
Giant Japanese Crab, 69 1 
(fig.) 

Gigantostraca, 83 
Gills, of Crustacea, 16, 17 
Glomeridesmidae, 122 
Glomerxdesmtis, 122 
Gtomeris , 121 
Glycyphagus , 113 (fig.) 
Glyphaea , 68 
Glyphaeidae, 68 
Gnathobase, 16 
GnathocMLarium, 120 1 

GtmthopJiausia , 39 (fig.) 
Gonoplacidae, 76 
Gojwjplax, 76 1 

Gonylepte$ t 107 (fig.) ! 

Goose-barnacle, 31 (fig.), ( 

32 (fig.) 

GraeopJionus, 90 I 

Grapsidae, 74 I 

Grapsus , 74 1 

Grassi, 90 
Green glands, 19 


Halacaridae, 112 
Hahcarcinus , 76 
Harvest-bug, 112 
Harvest-men, 107 
Head of Crustacea, 14 ; of 
Trilobita, 77 
Heart of Crustacea, 18 
Helminthomorpha, 122 
Hemiaspis, 82 

Hemictenodactyli, 105, 106 
Hermit Crabs, 60 (fig.) 
Heterophrynus , 90 
Heteropoda , 99 
Hexisopodidae, 104 
Hcxisopus, 104 
Hibernation, 105 
Hippaseae, 100 
Hippidea, 64 
Homaridae, 63 
Homarus , 54 
Hornola , 66 (fig.) 
Homolidae, 66 
Homolodromiidae, 66 
Hoplocarida, 47 
House-mite, 113 (fig.) 
House-spiders, 99, 100 
Huenia , 68 
Hya$, 24 

Hydracitnidae, 112 
HymenosomicLae, 76 
Hyperiidea, 47 
Hypochilus, 96 


Ibla , 33 
Jdotea , 43 
Insects, 9 

Internal Anatomy, of Lob¬ 
ster, 17, 18 (fig.) 

IphtnoS , 39 
lsomeirits , 85, 87 
Isopoda, 41; parasitic, 42, 
44 

Itch-mite, 113 (fig.) 
Iuloidea, 123 
lulus , 123 (fig ) 
lurus , 87 
Ixodidae, 110 
Ixodinae, 111 


Joint, 13 

Jumping Spiders, 101 


Kaempfena , 69 (fig ) 
King-crabs, 11, 81, 82, (fig.) 
JSTocrccnta, 90 (fig.) 


Lamina, 105 
Land-crabs, 61, 73 
Lama tores, 107 
Larvae of Lobster, 21; 
Stomatopoda, 48 ; 
Loricata, 5S 
Laterigrade-spiders, 99 
Laireuha , 66 
Latreilliidae, 66 
Lathrodectus , 98 (fig ) 
Leander , 44, 53 (fig.) 
Legs of Crustacea, 15, 17 
Lepas , 31 (fig ), 32 (fig.) 
Leptodora , 28 
Leptomysis, 39 
Leucifer , 51 
Leucosiidae, 67 
Ligia , 43 

Limacomorpha, 122 
Limnoria, 42 (fig) 
Limulm , 82 
Lmguatula , 117 
Ltnotaenia, 126 
Liphistius, 93 (fig.) 
Lithobiomorpha, 127 
Ltthobius , 128 
Isithodes, 62 (fig.) 
Lithodidae, 60, 62 


Lobster, as type of Crus¬ 
tacea, 12; Common, 13 
(fig,), 54; Murray Biver, 
56; Norway, 54 (fig.) ; 
Spiny, 56, 57 (fig.) 
Lophogastridae, 39 
Loricata, 56 
Lorxcula, 33 
Lubbock, 124 
Lung-books, 84 
Lung-sacs, 91, 93, 94, 96 
Lyeosa , 100 
Lycosidae, 92, 100 
Lysioerickthus , 48 
Lysiopetaloidea, 122 
48 


Macrocheira , 69 (fig.) 
Macrorays is, 39 
Macrophthalmus , 72, 75, 

76 (fig.) 

Macropodia, 24, 68 
Maerura, 51 
Maia, 24, 69 
Maiidae, 68 
Malacostraca, 36 
Malleoli, 103 

Mandible of Crustacea, 15, 
16 

Mange, in dogs, 114 
Margaropus , 111 (fig.) 
Marine mites, 112; spider, 
101 

Mastigoproctus, 88 
Matuta , 67 

Maxilla of Crustacea, 15, 
16 

Maxilliped of Crustacea, 

, 15, 16 

Maxillula of Crustacea, 15, 
16 

Meganyctiphanes, 49 (fig.) 
Mesosoma, 80 
Mesothelae, 93 
Metasoma, 80 
Metastigmata, 110 
Millipedes, 120 
Mimicry, 100, 102 
Misumena, 99 (fig.) 

( Mites, 109 
• Moseley, 118 
Moulting of Arachnida, 105; 
! of Crustacea, 21 
Munida , 63 (fig.) 
Mygalomozpnae, 94 
Myodocopa, 29 
Myriopoda, 12Q 
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Hyrmaraehne y 102 
Mysidacea, 38 
Mysts, 38 (fig ) 

N. 

Xauplius, 33 
Xebaha, 36 (fig.) 
Nemafcocarcimdae, 51 
Nematocarcmus, 52 (fig ) 
Nematoscelis, 40 
Nephtla, 97 
Xrphrops, 54 (fig.) 
Nephrop^idea, 53 
Xeptun us, 71 

Nervous system of Crus¬ 
tacea, 19 

Northern Stone-Crab, 62 
Notaspix, 110 
Notostigmata, 109 
Notostraca, 26 
Nymphon, 116 

O. 

Oblsiid&e, 106 
Obisium, 105 
Ocypvda, 74 
Ocypodidae, 74 
Ogygia, 78 (fig.) 

Qmseoidea, 43 
Onificomorpha, 121 
Gnychophora, 9, 118 
Opercular plates, 33 
Gperculata, 33 
Gpilioaearidae, 109 
Opthoaearus, 109 
Opiliones, 107 
OptstkofMhalmus, 86 
Opisthosoma, 80 
Opi&thothelae, 94 
Orb-webs, 97 
Orche$i%a, 45 
Oribatidae, 110 
Ornithodcrm, 111 
Ofttracoda, 28 
Oviger, 116 
Oxyrhyncha, 24, 68 
Oxystemaia, 66 

F. 

Pagimdae, 60 
Faguridea, 60 
Pnpmtpm*, 60 
Pmmsrm, 61 
PuZotmtcn, 58 

NmnoMm, M 
Pahmmmm *, m 

Ptdtenicite*, 6* 


P/i/ihwma, 56, 57 (fig.) 

Palp of Arachmda, 81; 

Crustacea, 17 
Palpatores, 108 
Palpigradi, 90 
Palpognaths, 125 
Panctenodactyli, 105, 106 
Pandalidae, 52 
Pandalus, 52 
Pandimdae, 86 
I'andtnu*, 85, 86 
Panto poda, 115 
Panultrus, 56 
Pamper ipatus, 118 
Parasites, modifications 
caused by, 23 
Par%ha, 67 
1 Paromola , 66 
Parthenope , 70 
| Partbenopidae, 70, 
l Pauropoda, 9, 123 
; Pauropus , 124 (fig.) 
Pedipalpi, 87 
Pedunculata, 32 
Penaeidea, 51 
Penaeus, 50 (fig.), 51 
! Pennella , 30 
J PenianympJion, 116 
Pcnfasfomnwi, 117 (fig.) 

| Peracarida, 38 
I Pericardium of Crustacea, 
! 18 

Pcripatopsis , 118 
Penpatus, 118 (fig.) 
Phalangiidae, 108 
Phalangium, 108 
Philodrominae, 99 
Phtlomedes, 29 (fig.) 
Phosphorescence, 49, 51, 
59, 126 

Phreatoicidea, 42 
Phromma, 47 
Phyllocarida, 36 
Phyllopoda, 25 
Phyllo&oma, 58 (fig.) 
Phytoptidae, 114 
Pill-Millipede, 121 
Pinnaxodes, 75 
Pinnotheridae, 75 
Plane*, 74 
Plankton, 29 
Platydesmidae, 122 
Platyde&mus, 122 
Platyonyckus, 72 
Platyrrhac&u*, 123 
Pleopod, 15 
Pleurobeanohia, 17 
Benson, 14 
Bms asite, 115 
Podobcaaftchia, 17 


Podocopa, 29 
of Podogona, 106 

PodophiliaImus, 72 (fig.), 75 
l Podosomata, 115 
! Poison-glands, 86, 91 
1 Poison-jaws, 125 
Poison of spiders, 98, 100 
Poliochera , 107 
Polhcipes , 32 
Polycheles , 59 (fig.) 
Polydesmoidea, 123 
Polydcsmus, 123 
Polyxenidae, 121 
Polyxenus, 121 (fig.) 
Polyzonium , 122 
Porcelain Crab, 64 
Porccllcina , 64 
Porcellanidae, 64 
Porcelho , 44 (fig.) 
Portunidae, 70 
Port union, 44 
Port imus , 71 
Potamon , 72 
Potamonidae, 72 
Praeanaspides , 37 (fig.), 38 
Praegenital somite, 81,105 
Prawn, 44, 51; common, 
58 (fig ) ; Dublin, 55 ; 
River-, 53 
Prosoma, 80 
Prosopon, 66 
Prosoponidae, 66 
Prostigmata, 111 
Protolycosa, 93 
Proiopodifce, 15 
Protective resemblance in 
Arachnida, 98, 99 ; in 
Crustacea, 24 
P&almopoeus , 94 
Pselaphognatha, 120 
Pseudidtops, 95 
Pseudocarcmus, 23, 70, 71 

Pseudoscorpiones, 104 
Psoroptes , 113 
Pterygotus, 84 
Pulmonary sacs, 91, 93, 94, 
96, 128 

Pycnogonida, 115 
Pycnogonutn , 116 
Pvgidium, 78 

R. 

Banina, 68 
Ranirddae, 68 
Respiratory system of 
Arachnids, 80 
J Bhagodes, 104 
Rhiaooephala, 35 
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River-Crabs, 72 
Robber-Crab, 61 (fig.) 
Rostrum of Acari, 109 
of Crustacea, 13 

S. 

Sacculina , 23, 35 (fig.) 
Salticidae, 101 
Sand-Crabs, 66 
Sandhopper, 45 
Sarcoptes, 113 (fig.) 
Scalpellum, 33 
Sclerocrangon, 53 
Scolopendra, 127 (fig.) 
Scolopendrellidae, 125 
Scolopendromorpha, 126 
Scorpiones, 84 
Sckendyla , 126 
SchuBomus , 89 
Scbizopoda, 49 
Scuttgera , 128 (fig.) 
Scutigerella , 124 (fig.), 125 
Scutigeridae, 128 
Scutum, 38 
Scyllaridae, 56 
Scyllaridea, 56 
Scyllarus , 56 
Scytodes, 91 
Sea-spiders, 11 
Segestna , 101 
Segment, 13 
Scot Jiy > a , 101 
Serrula, 105 
fifesarmo, 74 

Sexual differences of Crus¬ 
tacea, 19 

Shore Crab, 22 (fig ), 35, 44, 
71 

Shorehopper, 45 
Shrimp, 51 ; Arctic, 53 ; 

common, 53 ; pink, 52 
Sicariidae, 91 
Sicartus, 91 
Silk-glands, 105 
Siphonqphora, 122 
Siphonophoridae, 122 
Sironidae, 108 
Slaters, 43 
Snares, 97 
Social Spiders, 101 
Solifugae, 102 
Solpuga, 104 
Solpugidae, 104 
Somite, 12 

Spawning of Ix>bster, 20 
Sperm receptacle, 20 
Sphaeromidae, 42 
Sphaerotherium, 121 (fig.) 
Spiders, 91 


Spider-Crabs, 68 
Spinnerets, 91, 93, 94, 96 
; Spinning-mites, 112 
Spinllosis, 111 
Spirobolid&e, 123 
Spirostreptidae, 123 
Sqmlla , 47, 48 (fig.) 
Stegocephalus , 46 
Stegodyphus t 101 
Stenopidea, 51 
Stencpus , 51 

Sternum of Crustacea, 14 
of Trilobita, 78 
Stink-glands, 107, 120 
Stomatopoda, 47 
Stone-Crab, Northern, 

62 (fig.) 

Streptocepfialus, 26 
Stridulatory organs, 

127; ridges, 103 
Stylocellus , 108 (tfg.) 
StylonuruSt 84 
Swimmerets, 13 
Swimming Crabs, 70 
Symphyla, 9,124 
Syncarida, 37 

T 

Tachypleu s, 82 
Tail, 87 
Tail-fan, 51 
Tahtrus , 45 
j Tanaidaeea, 40 
| Tarantula , 100 
Tarantulidae, 90 
Tarsal comb, 98 (fig.) 
Tartandes, S9 j 

Tasmanian Crab, 23,71 (fig.) 
Tegcnana, 100 
Telson, 13 

Tergum, of Trilobita, 78; of I 
Crustacea, 14, of Cirri- 
pedia, 34 

Testis of Crustacea, 19 
Tetranychinae, 112 
Tetranychus, 112 
Tetrapoda, 114 
Texas fever, 111 
Tkalassina , 59 
Thalassinidea, 59 
Thelpkusa, 72 
Thelphusidae, 72 
Thelyphonus, 88 (fig.) 
Theraphosa, 94 
Tharidiidae, 92,98 
Theridion , 98, (fig.) 
Thomisidae, 99 
Thompson, 31 
Thoraeica, 32 


Thorax of Crustacea, 14 
, Ticks, 109, 110 
' Tick-fever, 111 
’ Toxicognaths, 125 
Tracheal tubes, 43, 91, 96, 
119, 120, 121, 122, 125 
: Trap-door nests, 95, 100; 
spiders, 95 

, Triaenonychidae, 108 
Tnarthrus, 77 (fig-), 79 
1 Trilobita, 9, 77 
;, Trithyreus, 89 
1 Trogulidae, 108 
1 Troguhift , 108 
I Trombidiidae, 112 
Trombtdtum , 112 
| Tubicwella, 34 
1 Turrilepas, 33 
, Tyroglyphus, 113 

1 U 

j Uca, 74 
i Uradacus , 86 
; Uropod, 15 
1 Uroptychidae, 63 
1 Uropygi, 87 
Urotricha, 87 

V 

Valvifera, 42 
Varitna, 74 
Vejovidae, 86 
Vejovis, 87 
Vermiformia, 114 

W 

Waddington, 21 
Water-fieas, 27 
Water-mites, 112 
Water-spiders, 101 
Webs, 97 

Whales, Cirripedes on, 34 
Whale-lice, 47 
Whip-scorpions, 87 
Wolf-spiders, 100 
Woodlice, 43 
Wood-Mason, 91 

X 

Xanthidae, 70 
Xantho^ 70 
Xene&this, 94 
Xiphosura, 11, 81 
Xtphosura, 82 (fig.) 

Z 

I Zozymus, 70 
Zephronia, 122 
ZephroniodesmuSj 122 
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PREFACE. 


As considerable time must necessarily elapse before tbe umnjreuaent 
of tlie exhibited series of insects can be completed, it has been 
deemed advisable to issue the present provisional Guide. With 
one or two exceptions all the figures have been especially prepared 
for this work:, and have been made from specimens in the Museum. 
The full-page illustrations are all from photographs of actual 
specimens exhibited in the Gallery. 

To facilitate reference all the specimens have been numbered, 
except those under arrangement. 

CHA8. O. WATERHOUSE. 

January 27 th % lOOS. 


PREFACE TO THE SECOND EDITION. 


The First Edition of this Guide, written by Mr. Chas. O. Waterhouse, 
being out of print, the author has revised it, with the help of his 
colleagues in the Insect Section, so as to bring the Second Edition 
us far as possible into line with the exhibited series of specimens. 
This has involved a considerable amount of extension ; but tbe Guide 
must be regarded as provisional, since alterations are still in progress 
in the Gallery, the arrangement of which is far from complete. 


British Museum (Natubal History), 
London. 

July* 1909. 


SIDNEY F_ HARMER, 

Keeper of Zoology. 
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XO THE 

EXHIBITED SEEIES OF INSECTS. 


The specimens of insects exhibited in the gallery are only a very 
small representative series. The main collection for the purpose of 
study is kept in cabinets in the Insect Room in the basement. It 
is estimated to contain 1,150,000 specimens, and comprises about 
155,700 named species, occupying 13,000 drawers and 0of> boxes. 

The public gallery is only partially arranged. 

The specimens are in table-cases placed down the centre of 
the gallery, numbered to 5<J. The large specimens which are 

unsuitable for the table-cases are placed in the wall-case* at the 
sides of the gallery. 

On each side of the gallery will be seen models (1—85) arranged 
on shelves, to illustrate the life histories of various insects. “Where 
possible, species likely to be of interest from agricultural or horti¬ 
cultural points of view have been chosen. ZSTo-. 11—21 are JLjJii Ice 
and other Homopfcera. Attention is called to the three rose galls 
of H7iodites eglanterite, nervnsus and rostc (23, 25, 27)- The reason 
why these three insects, which are so much alike that they require an 
expert to separate them, produce such different galls lias never been 
satisfactorily explained- The series of galls made by O all-flies 
( Gt/nipidce^ 29—47) is particularly deserving of careful attention. 
To understand the series of oak galls (29—43), it must be borne in 
mind that the males only exist in alternate generations, and that the 
females which appear in the same generation as the males are often so 
different from the females of the previous and following generations 
that until this fact was known the insects were placed in different 
genera. Hence there exists a double set of names for the same 



2 


GUIDE TO INSECTS. 


species, and these are still used, but as a matter of convenience only. 
The common “oak-apple” (39) is a very good example. The males 
and females that come out of these are called Andricus terminal is. 
These females deposit their eggs on the roots of the oak, and produce 
small woody galls. From these root galls comes in the winter a 
much larger wingless insect, called Biorhiza aptera. These are all 
females. They crawl up the tree and deposit their eggs in the buds, 
which in the spring develop into the well-known oak-apples. 

The marble gall (43) is still an enigma. The insects that come 
from these, Cynips Kollari, are all females. Although this insect 
is so common, the male has hitherto baffled all efforts to discover it. 

Other galls of Cynipulce are one on ground ivy formed by Aulax 
ylerhoinat (45), and a curious swelling in the stem of bramble formed 
by Diastrophus rubi (47). 

On the east side of the gallery will be found models relating to 
Coleoptera (49-59), Hymenoptera (61-71), Lepidoptera (73-85), 
and Diptera (87). The larvae of a great many Phytophagous 
beetles live on the under sides of leaves, eating the soft parts. The 
Mustard beetle, Piucdon cochlearite (49), sometimes attacks cultivated 
mustard with disastrous consequences, as the larvae eat the flower 
buds as well as the leaves. Another model of great interest is one 
showing apple-buds injured by the Apple-blossom weevil, Anthonomas 
po/tionou (53). The remarkable way in which certain weevils cut 
and roll leaves to form their nests is illustrated by Attelabus (57) on 
oak, and Rhywhites (59) on birch. The models relating to Hyme- 
uopters include cherry injured by Slug-worm, Blennocutnpa cerasi 
(61) ; galls on willow formed by another saw-fly, Kematus galheola 
(63); a third shows the gregarious habits of Pamph ilus tiaviventr,s 
(45) ; the way m which the Leaf-cutting Bee, Megachile icdlugh- 
biella (71 ) forms its nest is shown by a single cell separated into 
pieces. 

All the models relating to Lepidoptera (73—85) will repay study ; 
perhaps the one that has received the most attention is the oak 
attacked by Torlrix vtridana (77), the trees in the spring often being 
stripped of their leaves by this insect. 

The British Insects (including the beautiful collection of Cater¬ 
pillars of Butterflies and Moths, prepared by the Bt. Hon. Lord 
Wal&ingham) will be found in cabinets on the west side of the gallery. 

The Foreign Insects are on the east side. 

A large case on the east wall is devoted to a description of the 
external anatomy of insects. The series is not yet complete. 
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Tuble- 
eaae 29. 


In arranging the gallery the intention has been to begin with 
the most primitive forms (which are nearest to the Centipedes and 
Millipedes in the nest part of the gallery), and to proceed from these 
to the higher forms, or those most removed in their strnctnre from 
the primitive type. 

Scientific terms are avoided as much as possible ; bnt the names 
of the parts of an insect, having no English equivalents, are shown 
in a diagram of a Cockroach in the cover of the first table-case. 
The following words are also in use :— 

Apterous. —Without wings. 

Joist. —This is applied to the parts or segments of the 
antennae, palpi and tarsi. 

Metamorphoses. —The changes undergone by an insect as it 
grows to maturity. 

Xecration. —The arrangement of the veins or nerves in the 
wings of an insect. 

Ovipositor. —The instrument used by the female insect in 
depositing eggs. 

Puncture.—A mark on a surface as if made with a pointed 
instrument. 

Geniculate. —Applied to the antennas of an insect when they 
are bent at an angle in the middle; elbowed. 

The following diagram (fig. 1) shows the relationship which is 
believed to exist between the various Orders of insects. 

The following is the sequence in which the Orders are placed in 
the cases:— 

Aptera, Ortkoptera, Neuroptera, Trichoptera, Lepidoptera, Hi/ine- 
nopfera, Diptera, Coleoptera, Rhynchota. 

Class IXSECTA. 

(Table-cases 29-56.) 

Insects are small animals whose bodies are divided into three 
regions, called respectively the head, thorax and abdomen. They 
breathe by means of trochees or air tubes distributed through the 
body, bnt opening externally by means of orifices, called jsniracle s. 
piarod at the sides of the body. They have six legs, which are 
at t ac he d respectively to the three portions or segments of which the 



METAMORPHOSES. 


5 


thorax is composed. The head has two antenna?. The majority 
are provided with two pairs of wings, but some have only one pair, 
and many have none. 

The nervous system consists of two, parallel onf i fa down the, 
middle of t he lower sur face of the body T united ut intervals by nerve 
centres called ganglia. From these nerves are sent off to the various 

Fig. 1. 


SIFTBBA 



APT S R A 

parts of the body. In insects of a most primitive type there is a 
j tjanghm in each segment of the body, but in the higher insects these 
ganglia are drawn more or less forward, often uniting, especially in 
the thorax. 

Examples of the caterpillar of a Cioat-moth (1000), a Hornet 
(1002), Horse-fly (1004) and Sommer Chafer (1006) are exhibited in 
Table-case 29. 
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Table- 
ease 29. 
Wall- 
case & 


Except in the lowest forms (the Aptera), insects undergo meta¬ 
morphoses, is., distinct changes as they grow to maturity. ^ The 
stages are:— 

1. The egg. 

>. The Jari'd. The insect as it leaves the egg; the grub or 
caterpillar state. 

8. The pujm. The stage immediately preceding the perfect 
state; the chrysalis state. 

4. The imago. The perfect insect. 

Insects do not grow after they get to this state. 

When the larva and pupa stages are nearly similar, and both 

Fig. 2. 





Larva, papa and imago of a Brazilian locust, Titanacris cristata ; 

| nat. size. (125.) 

more or less resemble the perfect insect, the word nymph is often 
used for both. 

In some instances the changes are gradual, not very distinct, and 
the difference between the larva and perfect insect is slight. When 
this is the case the insect is said to undergo incomplete meta¬ 
morphosis. Examples of a large Brazilian locust {Titanacris cristata, 
126, fig. 2) are exhibited, also a Eurycantha (123), Pseudophyllanax 
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(127), as well as the Xeuroptera JEsekm (119), Ayrton (121), and 
examples of large water-boatmen (145, 147). 

In other cases the three stages are strongly marked (as, for 
example, the caterpillar and chrysalis of a moth). In snch cases 
the insect is said to undergo complete metamorphosis. 

Specimens of the larva, pupa and imago of a common nater- 

Fig. 3. 



Larva, pupa and imago of a common English watei-beetle, Dytiscub 
marginalia . 0010.) 

beetle (Dyliscus margumlis, 1010, fig. 8) are shown in Table-case 29. 

Other examples of Coleoptera (129-143), of Nenroptera (111-117j, of 
Lepidoptera (109), of Hymenoptera (101-105), and lame of Diptera 
(107) are shown in Wall-case 8. 

In Table-case 30 is a series of insects showing examples of the Tablo- 
different Orders, with labels indicating their principal characters. CM ! 80, 
These are not arranged in a line, hat (as far as can be) in accordance 
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with their relationship as indicated in fijr. 1, a copy of which is in 
the frame which, forms the cover of the ease.* 


Fig. 4. 





Hornet (Vespa crabro ), dissected. (1015.) 
a, head ; 6, prothorax c . mesothorax; d 9 metathorax; c , abdomen. 


The body of an insect is divided into three principal parts, 

* As insects lade when exposed to the light, many losing their colours in 
a few months only, it is necessary to protect them from the light as much as 
possible. The glased frames which form the covers should be raised and 
allowed to rest against the support on the top of the case, and be lowered 
again when done with. 
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namely, the head, thorax and abdomen, as shown in the diagram 
of u Cockroach in the cover of Case 1. The head ljears a pair of 


Fig. 5. 



Beetle (B)eepliilydia jejunum), dissected. (1016.) 
a, head; b, prothorax; c, mesothorax; d, metathorax; e, abdomen. 


organs called antennae, and has two “compound” eyes. It is 
sometimes imbedded in the thorax as in grasshoppers, beetles, etc.; 
in other cases it is free, being only attached to the thorax by a 
membranous neck, as in flies, wasps, etc. 
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The thorax is composed of three segments called respectively pro¬ 
thorax, mesothorax and metathorax. The relative sizes of these three 
parts vary greatly, and furnish important characters for purposes 
of classification. In some it is the prothoiax that is greatly 
di;veloj>ed (as in l>eetles), hat in others it is the mesothorax 
that is the largest (as in flies, bees, etc.). The prothorax bears 
the front pair of legs. The mesothorax bears the front pair 
of wings and the second pair of legs, and the metathorax bears 
the second pair of wings and the hind pair of legs. Speci- 

Fig. C. 


- - 4 
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Theoretic diagram of wing. 

% 

mens dissected (1015, 1016) to show this are exhibited in Table- 
case Xo. 29. 

The abdomen generally consists of nine visible rins-s or segments, 
but occasionally there are ten, and the number is often less; the 
reduction in the number is due, either to the basal segments becoming 
membranous and so disappearing, or to the apical segments having 
been modified and withdrawn into the body. The last segment often 
bears a pair of jointed organs called eerci. ~ 

In the wings are seen a number of horny rib-like lines, usually 
(Billed veins, in which the tracheal tabes run. There are nine 
principal veins, but these often send off branches, especially towards 
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the margin of tlie wing. Besides these veins there are cross-veins, 
sometimes few in number, in other cases very nomerons so that fas 
in the Dragon-flies) the wing has the appearance of network. To 


avoid confusion these cross-veins are called nervures. 

In the classification of insects the way in which the veins are 
arranged is of great importance. The principal veins have received 
various names, but as it is, or was, impossible to ascertain the 
corresponding veins in the different Orders, each author has used 
the names that best suited his purpose. The 
names most commonly in use are given in Fl S- 7 - 


the anatomical case at the end of the gallery. 
In the diagrams in the table-cases the veins 
are only numbered and coloured, those that 
are believed to be homologous being similarly 
coloured throughout. 

The eyes are of two kinds; simple and 
compound. The simple eyes, called 
placed on the front or upper part of the head ; 
three is the most usual number, but some in¬ 
sects have only two, and a few only one. They 
have the! appearance of glass beads imbedded 
in the surface of the head. The compound 
eyes are placed at the sides of the head. 
They are termed compound because they 
consist of a number of lenses, varying from 
seven to twenty-seven thousands. In some 
insects these lenses are placed close together 
but retain their round form; in others they 
have the appearance of having been pressed 



together, so that each lens is six-sided ( hexa¬ 
gonal) and the whole eye presents the appear¬ 
ance of a honeycomb. 

The legs (1020) are composed of five principal 
parts: 1, the coxa, which fits into a socket 
in the body; 2, the trochanter, which in 
some cases is divided into two; 8, the femur; 


Leg of a beetle ( Chiaso- 
gnathmu (1020 ) 
a, coxa, b, trochanter; 
c, femur; d, tibia; e, 
tarsus; /, claw; g, 
onyehium (enlarged). 


4, the tibia ; 5, the tarsus, which normally consists of five joints, bat 
the number is sometimes four or three, and in exceptional cases two 
or even one. The last joint is provided with a pair of claws, and 
between these there is often a small piece, which has received various 
names, such as pulvUlus, arolium , onyehium, according to its form. 
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Table- 
case 31. 


Order APTERA. 

In Table-case 31 are exhibited examples of the Aptera, which 
include the Springtails and Fish Insects, and are wingless insects 
which undergo no metamorphoses, the young resembling the adult 


Fig. 8. 




Springtail (Paptrivs), greatly enlarged (after Lubbock). 

except in size. They are usually divided into two sub-orders, 
CoVembola and Tfiy&anura. 

The Collembola, or Springtails, are small soft-bodied insects, very 
common in decaying vegetable matter, on herbage by the roadside, 
on the banks of ponds, and on the surface of stagnant water. One 
small white species {hotoma fimtiaria) can live equally well on land 
and on the top of water, and as it can live under water for many 
weeks it has at times caused some trouble by getting into cisterns. 
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Many of the species are clothed with scales very similar-, in 
a ppearance to the scales on the wings of Siitterflies . 

Their name of Springtail is derived from the fact that many of 
them possess the power of leaping by means of an appendage lying 
beneath the body. The lower figure in the illustration (fig. 8) Bhows 


Fig. 9. 



Camjpodca staphylinus, enlarged seven times. 

this forked appendage. Some of the genera do not possess this 
power. 

The Thysanum are divided into four families: Campodeulte, 
Japygidm, MacMlidce, and Lepismida, insects which differ greatly in 
appearance and structure. 

The first includes what is perhaps the most primitive of all insects 
—Gamp odea, a small, nearly white, very active creature, about a quarter 
of an inch in length, common in garden mould, under dead leaves, etc. 



14 


GUIDE TO INSECTS. 


Table- 
case 31. 


Japyjt (1042) somewhat resembles Campodea, but the cerci, instead 
of being long, manv-jointed organs, are modified into short strong 


Fig. 10. 



o 


* Jajpyxjohfugtts, enlarged nine 
times. 


Fig. 11. 



forceps, somewhat as in the Earwigs. There are several species, one 
being S. European. 

Another and much better known member of this snh-order is 
Lepiima Mccharma (1060), the Fish Insect. It is about half an 
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inch long and when in perfect condition is clothed with silvery-grey 
scales. It is common in warehouses, clothes presses, and sometimes 
does considerable mischief to old prints, books, etc., by gnawing 
away the surface. 

An allied insect is Thermophila furnorttm^ of which a drawing is 
exhibited. It is about hulf-an-inch in length, of a yellowish cream 
colour, prettily ornamented with grey and black scales. It is not 
often seen, but occasionally occurs in great numbers in London 
bakeries, hence its name “ Baker's Brat.” 


Order ORTHOPTERA. 


In the second half of Case No. 31 the series of Orthoptera com¬ 
mences. These are divided into seven families, the principal 
characters of which are as follows :— 


Hind legs 
funned for 
rvp~ni'- ~ or 

JL. w jih -- 

OUTHOPTEKA 

CCESOBIA 


/ Legs attached 
to the hide 
of the body 
bv small 
eoxce. 

(Fig 12). 


Legs with 
large, elon¬ 
gate COXA?. 

^ <Fig 13). 


/ Tarsi 
3-join ted. 

TaM 

5-]c#inted. 


f Front legs 
formed for 
! seizing. 


All the legs 
formed for 
running. 


Forficci idx 
(Eanw^i. 

PHA'Miia: 
(Stick Injects > 


{Mantid*'. 


BlATTIIXE 
tCoekroac he** 




Hind legs 
formed for 
leaping. 


An termee 
long, 

thread-like 


Okthoptera 

bAIiTATORIA. 


I Antennae not 
t very long. 


/ Tarsi 
| 3-jointed. 


Tarsi 

4-jomted. 


Gryllidx. 

rickets;. 


PHASGONl'RIDX 
(Long-horned Lotustsj, 

Locestuxe. 
^Locusts and Grass- 
hoppers). 


Family Hemimeeid^:. 

An insect of particular interest in this case is Hemhnerus (1066), 
a wingless insect found on a rat or “ground pig” (Cricetomys 
qanibianus) and other small mammals in Africa. 
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1 Table- 
<9 CMC 31. 


Like most other parasites it is difficult to determine where it 
should be loaded in a natural system, and it is therefore placed 


Fig. 12. 


\ 


Fig. 13. 



Under side of an earwig (1077.) Under side of a cockroach. (1080.) 
The coxae are shaded black. 


here immediately after the Thymnura and at the head of the 
OrVtopttra. It was originally described as allied to the GnjUulm 
(crickets). 

Family Fohficulidjb. 

Following this are the earwigs, Forficulidv (1060-1069). Of 
this family there are many hundreds of species, and they are found 
all over the world ; two are common in Britain, Forfleula aurkularia 
(1067) and Labia minor (1065), the smaller of these, however, 
is not often seen as it is chiefly found in manure heaps. One of 
the chief characteristics of this family is the pair of forceps at the 
end of the body. The shape of these varies very much, and they 
are smaller in the female than in the male. They are modifications 
of the cerci. In the common British and many other species the 
insect leaves the egg with the forceps already to some extent formed, 
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the jointed character of the cerci can, however, be seen while the 
insect is still in the egg (fig. 10). 

In Diplatys (1060) from Ceylon, and perhaps in other exotic 
species, the larva leaves the egg with the cerci of great length 
(fig. 14, a), and these continue until the skin is cast for the last 


% 


Fig. 14. 



a, Iiarva, and, b , imago of an Earwig, Diplatys longxsetosa , 
enlarged six times. (1060.) 


time, when the cerci are thrown off and the forceps (which have 
now formed within them) appear (fig. 14, V). 

Many earwigs have no wings, but in the majority the front pair 
are modified into elytra of a leathery texture, with a straight suture, 
and not or scarcely overlapping. The hind wings are ample, bnt 
when at rest are folded beneath the elvtra. Both in the wav they 
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Table* 
cue 31. 


Table* 
cases 
31, 32. 


are folded and in the character of the nenration they are quite 
unlike those of any other insect. 


Fig. 15. 



Egg of common earwig, Furficula aunculana, greatly enlarged. 

The eggs are spherical, leathery, semitransparent. They are 
deposited separately in small groups in the earth. 

Family Phasmid.e. 

These insects (1070-1096) are remarkable for their resemblance 
to twig 1 ?, sticks, leaves, &e., whence their popular name Stick-insects. 
Many of the species, such as Diapheromera (1081) for example, 
are wingless in both sexes. In some cases the male has wings, the 
female none; in Aerophylla (1092) and allied species both sexes have 
ample wings. Asthiphasma (1086) is one of the very rare instances 
in which the front wings are entirely absent, the hind wings being 
fully developed. The species of Pkyllium (1094) are remarkable for 
their resemblance to leaves—this is especially the case in the female. 
The male has delicate transparent hind wings. The female has no 
hind wings, but the front ones are considerably developed, and the 
arrangement of the veins gives them a* very leaf-like appearance. 
It should be observed that this wing oo^siste almost entirely of the 
part in front of the chief veins, the hinder part (that generally 
developed in other insects) is reduced to a narrow strip. The male 
has long antennae; in the female they are very short. 

The eggs of PhasmidtB are very remarkable. Sofflfe are vase- 
shaped, others resemble seeds. They are very diverse in form, and 
even in closely related species each as Phyllium siccifolium and 


PHASMAS, MANTIDS. 


19 


P. puJehrifolium they are quite different. Some examples of tlie 
eggs are exhibited (1092, 1094), and enlarged drawings of several 
are shown in the' table cover. As if to complete the resemblance to 
seeds many of them have a mark on one side resembling the point of 
attachment, “ hilum of beans, etc. When the yonng insect comes 
out of the egg, the top is pushed off like a lid. 

The Phasmidce are vegetable feeders, living on grasses, shrubs 
and trees, where their carious forms enable them to rest concealed. 

Family Maxtidjs. 

In the second half of table-case Xo. 82 are a few examples of 
Mantids. They are carnivorous, feeding chiefly on other insect?. 
They are found in Sontbern Europe and are common in tropical 
countries. The European “Praying Mantis” (fig. lfi, 1128), derives 
its name from the habit (common to all the species) of standing on 
its four hind legs, with the front pair held np and close together. In 
this attitude they remain until some fly or other insect comes within 
reach, when the front legs are darted out with lightning rapidity and 


Fig. IS. 



the fly is caught between the spines on the tibiae and femora. This 
curious structure of the front legs (fig. 18) is the chief character of 
this family'. It will be noted that the front coxae are very long, 
which enables the leg to be thrown forwards. There is a row of 
spines on the under side of the tibia, and these when the tibia is 
folded aga^ftt the femur fit between the spines on the latter, the 
terminal carved spur resting in a groove on the inner side of the 
femur. 

The colours and carious forms of many of the species are well 

C 2 
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calculated to render them inconspicuous, when waiting among leaves 
either living or dry ; or on the bark of a tree as Acanfhops does 
(1137). Some species have bright colours beneath, and at a distance 
this gives the appearance of a flower which may attract insects. 
Idol urn dutbolicum (1143) from E. Africa is a good example of this. 
The colours fade after death, but a plate from the Proceedings of 
the Cambridge Philosophical Society is exhibited to show the natural 
colours. * 

The eggs of Mantidte are laid in a regular manner in flask- 
shajied receptacles or egg-sacks, each sack containing several eggs. 
The sacks are arranged one against the other, alternately right 
and left, the whole series being enclosed in a capsule or envelope 
(fig. 17 a). These capsules have the appearance of being formed of 
gelatinous matter. They are sometimes compact and hard, some¬ 
times semitransparent and smooth. Usually the capsule has along 
the npper side a ridge in which may be seen a number of small holes 
or slits (fig. 17b). These are the openings of the sacks by which 
the young escape ; they are not always visible. The transparent 
capsules (1152) have the egg-sacks suspended by the sacks’ necks. 
The capsules are always attached to some object, such as a stone, 
twig, or stem of grass. 


Family Blattid^;. 

In Table-case 33 are examples of the Cockroaches, Blattidcn (1170— 
1193). One of the chief characteristics of this family is the great 
development of the coxae, which occupy nearly the whole of the sternal 
region. The legs are densely spined. The wings when present are 
ample, the front pair are leathery and serve as covers for the hind 
pair. The curve taken by the sixth vein, cutting off all the basal 
part of the front wing, is a peculiarity only seen in this family. 
Many species are without wings in both sexes. The female of the 
common house Cockroach, or “ black-beetle *’ (1177), has no wings, 
and the females of Heterogctmia cegyptiaca (1175) (where the 
differences in the sexes are very great) and of many other species 
are also wingless. The brown Ship-oockroach, Periplaneta americana 
(1178), is winged in both sexes; in the female, however, they are 
rather shorter than In the male. An interesting series of this species 
(1198) is exhibited to show the carious attitudes of the insect when 
cleaning itself. The antennae are drawn down by means of the 
front leg and then passed through the month to remove all dust. 
One specimen has turned its head so as to clean the hind angles of 



Fig. 16, 



Side View of Common European Mantis (1128j. 

(Mantis lelujiusa.) 

(Phutn^iaphed fiorn a mien in the Muslim 



Diagrams Showing the Structure of the Egg-Sack of a Mantis. 

[To face p 20. 
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its thorax. One is seen cleaning its under side; another its hind 
leg. These are all set as they -were seen in life. 

Another common species is PhyVodroma gertnanica (1172). This 
insect appears to belong more to Northern Europe. It was rarely 
met with in England until comparatively recently, bnt has spread 
rapidly in London and is now a great pest. There are three British 
cockroaches which are found in woods and among furze bushes or 
heaths. These are all small species. Some of the species found in 
the tropics are of considerable size, especially those of the genus 
Blabera (1186) and Megaloblatfa (1173), some of which measure 
nearly six inches in expanse of the wings. Some species bear a close 
resemblance to Coleoptera. Pftoraspts picta (1174) and Corydia 


Fjg. 19. 



Perisphccria glomenformis, twice natural size. (1189.) 
a, underside ; b, side view when rolled 


petiveriana (1190) are good mimics of Tortoise-beetles. Pros»pheta 
coccinella resembles a Ladybird (see drawing). 

Perispfiecria (1189) can roll itself up into a ball (after the 
manner of an Armadillo, or wood-lousej ; the end segment of the 
body fits exactly into the front of the prothorax, so that the head 
and legs are completely hidden and protected (fig. 19). 

Female Cockroaches may often be found carrying their eggs in 
a capsule at the end of the body. The eggs are arranged in this 
capsule in two rows, upright like sacks, alternately right and left, 
with a single one at each end, the whole being covered with aapretion 
which hardens into a leathery substance (see drawing). The struc¬ 
ture is very similar to that of the egg-mass of the (Mantubc, but in 
those each sack contains several eggs ; in the Blattube each sack 
contains but one egg. The number of eggs in the whole capsule varies. 

Panesthia Javanica (1192) appears to be viviparous, as the 
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Table- 
case 38. 


young are seen to be nearly fully developed in the body of the female 
exhibited in the case, but whether these leave the body in an active 
condition or not is still uncertain. 

Family CtEvluid^e. 

The jumping Ortboptera ( SalMoria ) begin in the second half of 
this case. The first family is the Gryllidce , or Crickets (1201-1212). 
These are characterised by their long thread-like antennae ; and tarsi 
composed of three joints only. A few species have only two joints. 
The tarsi are hairy or spiny beneath, not provided with soft pads 
as in. the following family. The basal joint is very long, and is 
nearly always furnished with a spine at each apical angle, the one on 
the inner side being much longer than the other. The species are 
nearly all of a brownish or horn colour. 

The chirping of the common house Cricket and other Crickets 
is caused by rubbing one wing over the other. The males only 
produce this sound. The wings are nearly alike, and the right one 
is generally, but not always, uppermost. The veins are much 
contorted so as to produce a more or less drum-like space in the 
wing. One veiu is file-like on the under side, and this plays like 
a bow on a raised part of the margin of the drum 
and causes the well-known sound (1209,1213). In 
the male Harpmus Sight is sacrificed to this power 
of producing sound, the hind wings are absent, and 
the front pair are converted into a drum. 

Most of the species burrow iu the ground, or live 
under stones or in cave3. N'emeobius sylvestris, 
found in the New Forest and in woods, lives among 
dead leaves. The Mole-cricket (Gryttotalpa, 1201) 
has the front legs specially adapted for burrowing. 
The tibia, which is very short, has prong-like pro¬ 
jections below, the spurs are long, and the lower 
angle of the first and second joints of the tarsi are 
produced and thus form part of the burrowing 
apparatus. Cyhndrodes (fig. 20) has a somewhat 
similar apparatus, but it is formed in a totally 
different manner. The prong-like projections are 
part of the vpptr edge of the tibia; the spurs are 
absent; and the tarsus, which is simple and too 
delicate to assist in burrowing, lies back on the inner side of the 
tibia, where it is protected. 


Fig. 20. 



CylindrocLtt 

Kochu. 
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Species of Gryllotalpa are found in Europe (including England), 
Asia, Africa and Australia. Cylindrodes is found in Australia, and 
is said to live in the stems of a plant. It is quite smooth and of a 
yellowish colour. 

A remarkable insect of this family is Tridatiylet , a genus found 
in Europe, India, Africa and America. The hind tarsus is absent, 
and in its place are four curiously-formed spurs, which are hooked 


Fig. 21. 



Ilhipiptciyx limbatus, enlarged three times 11203.) 

and toothed at the end; one of these is directed upwards and 
inwards. A closely allied insect is Rtupipteryx (fig. 21, 1203). 
This has only ten joints to the antenna?, which in the Grylhdte are 
usually very long and slender, and the w ings are unlike those of any 
other insect. The front margin is leathery; the rest of the wing is 
fan-like, entirely without cross nervures, and when at rest is folded 
under the leathery front margin. 

Family Phasgoxurid.e. 

The Long-horned Locusts, Pha&gon uridie (1241-1254), differ from 
the GryUidce in having four joints to their tarsi. The first three joints 
are of about equal length, furnished beneath with soft fleshy pads 
which enable them to hold on to leaves and stems of plants. The 
antennae are of great length and very slender, consisting of a 
large number of joints; 480 have been counted in the antennae 
of Meroncidius. 
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They live on trees and shrubs, feeding on leaves, but many 
species eat caterpillars. The wings of many species in their form 
and coloration closely resemble dead or living leaves. Species of 
Pterochroa (1252) have the front wing leaf-shaped, marked with 
blotches as if injured by insects or fungi, and the edge has the 
appearance of having been eaten by a caterpillar. Some allied 


Fig. 22. 



Tnder side of the base of the nght Undei side of the base of the left 

wing, showing the full extent of wing, showing the file used as bow 

the membrane. to play on the edge of the right w ing. 

Wings of a Long-homed Locust (Macrolyristes imjperator ), slightly 
less than natural size, 

genera ( Mimetica, etc.) closely resemble dead leaves. Many kinds 
are wingless, such as Hetrodes (1245), and many others that live in 
caves. The males of some of these (Anastostoma and Mimnermus , 
for example) have very large heads, and have the jaws greatly 
developed. These are probably used for fighting. The males of 
Gryllacrii (1244), allied winged insects, fight each other furiously, 
their wings being extended and held erect while doing so. 


Fig. 24. 



Photograph of a Smald Portion of a Swarm of Locusts. (Acridium 
peregrinum.) Showing a Method of Trapping Them. Nat. Size. 


I To face p . 24. 
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The males of the majority of the winged species produce a 
chirping sound. This is produced in the same way as in the 
Crickets, but the drum is at the base of the wing, and is more 
developed in the right wing; the left wing bears the file or bow 
and is always uppermost (fig. 22). In Ephippiger and a few allied 
genera both sexes are provided with a sounding apparatus. 

A large number of species in this family have an auditory 
apparatus or ear at the base of the front tibiae. The tibia at this 
point is somewhat enlarged, and on each side there is an oval 
impiession, of a complex structure formed to receive sounds. In 
some species there is only a narrow slit instead of the oval impression. 
Both sexes possess this apparatus. 

A curious Indian insect (Scluzodactylm monstroswa, 1243), 
exhibited in this case, deserves special notice. It is remarkable for 
the great length of the wings, which, when at rest, are coiled at the 
tip like a watch-spring. The tarsi are also unlike those of any other 
insect. They have four joints, the first and fourth are long, the 
second and third very short, and have on each side a broad and 
flattened lobe, in addition to which in the posterior pair the basal 
joint is expanded on each side into a triangular plate. This insect 
burrows to a considerable depth in the banks of rivers, remaining 
under ground during the day and flying by night. Some authors 
have placed this insect in the family Gryllhht on account of its 
general form and burrowing habits, and on account of the absence 
of the ear-like impression on the front tibite. The tarsi are, however, 
four-jointed as in the Phasgonuriihe. 


Family Locustid^:. 

The next case contains the Grasshoppers and Locusts, Loeuttulio 
(Acridiidce of many authors, 1271-1295). These differ from the five 
preceding families in having short antennae. The tarsi have three 
joints, the basal ones being provided with soft pads beneath. A few 
species are wingless, or nearly so. In the species which have the wings 
fully developed, the front pair are of a firmer texture than the hind 
pair and serve as coverings for them; they are generally longer than 
the posterior pair. 

The front legs are not provided with an ear as in the Phasgon- 
uridee, but a somewhat similar organ is found on each side of the base 
of the abdomen. The chirping of grasshoppers is not produced by 
the wings, but by rubbing the femur against the wing. If the hind 


Table- 
case 84. 





Migratory Locusts. 

a. Pachytylus migratorius. b. Acridium cegyptium. c. Act idi inn peregt inum. 

(All Slightly reduced,) 

(Photographed from specimens in the Museum.) 
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The extent to which these species are migratory, and the height 
at which they fly vary according to the species and circumstances. 
Acruhtnn peregrinum travels for some hundreds of mile3; and 
swarms, probably of this species, have been met with a thousand 
miles out at sea. Their breeding places are generally dry and rather 
elevated plains. Their eggs are laid in the ground, in cylindrical 
masses, coated with earth. The swarms are often followed by birds, 
which devour large numbers of them. The grubs of flies of the 
genus Bombthns (or its allies), and those of certain Blister-beetles 
live on their eggs. 

Some photographs are exhibited taken of a swarm of Acridium 
peregrinum which occurred in Algeria, showing the methods taken 
for entrapping them (fig. 24). The foreground of one of these 
shows the remains of what was a cornfield. The barrier is made 
of canvas, with a strip of American leather at the top, w hieh being 
smooth does not give the locusts a good footing. At intervals the 
men shake the locusts off, and they are buried in trenches. 

The species which are occasionally found in Britain are Pitchy- 
tyhis migratoritin, P. nnerascens and Acruiium peregrin um. Acridiinn 
agijptinm (1293) has since 1*9* been frequently found in and around 
London, hating been imported in vegetables (fitr. 2 ouj. 


Order NEUROPTERA. 

Sub-order Isopteea. 

This case contains the commencement of the Neuropterous series, 
the liopte/a, Wliite-ants or Termites (1300-131 Oj. The meta¬ 
morphosis is gradual, incomplete. In some individuals there is 
merely a difference in size between the young and the adnit. The 
wings, when present, are four, folded flat on the back when at 
rest; the front and hind pairs are very similar in size and neuration. 
which is of very simple character; the distribution of the veins 
is, however, strangely dissimilar in different genera. Near the base 
of each wing there is a cross line where the wings are easily broken 
off, the basal parts remaining as horny flaps on the insect’s lack 
(fig. 26). The tarsi have four joints. 

The forms usually met with in a “ Termitarmm,” i.e. a com¬ 
munity of Termites, are soldiers and workers without wings in all 
their stages; and special sexual forms which have wings when adnit. 
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These forma are undistinguishable when they first leave the eggs, 
but soon show more or less of the character of the form which they 
will ultimately become. It seems, however, that Termites have 
some power of modifying or checking the development of individuals 
so that some females of the special sexual forms do not develop 
wings, and are held in reserve in case any accident should happen to 


Fig. 26. 



Base of a Termite's wing showing the line where the wing breaks ofi. 

the “ Queen ” upon which the existence of the community depends. 
These individuals have been called “ complementary reserve queens,” 
and when actually substituted for a queen “ substitution queens.” 

The special sexual forms above alluded to are so called because 
it is upon these that the continuance of the species appears to 
depend. Individuals of both sexes are found among soldiers and 
workers, but it is highly improbable that they ever reproduce their 
species. The males and females that have wings throw them off 
soon after leaving the nest in which they have been reared, and 
in some cases become kings and queens of new colonies. But from 
the enormous size to which some of their nests grow it seems 
probable that these kings and queens may continue with the original 
colony. 

In their mode of life they much resemble the true ants, which 
are Hymenoptera. They live in large colonies. Their nests are 
very various in form. Some species (Eutermes for example, 173) 
build nests in trees, hut in this case it seems probable that the nest id 
connected by covered ways with an underground nest. Other species 
which have their nests underground, build nests above the ground, 
sometimes of curious shapes, the very large ones being three to ten 
feet or more in height (fig. 28). The greater part of the nest 


Fig. 28. 



PhOIOIjKAI'H OF A \V K I PE-\S r’a. Xe>T UK EN IV >0 MA.Lir.AND i£V 

MU. V OlLLKlT. 


Fig 29 



Queen’s Cell of Termcs bellicosus (203). J Nat. Size. 
(Photographed from a specimen in the Museum ' 
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consists of cells, connected by galleries. Portions of these nests are 
exhibited in the wall-cases, as well as photographs of the whole nests. 
One kind of nest met with in Australia, of a flat, wedge shape, is 


Fig. 27. 



Female, distended w ith eggs. 
Termes fatalis , all enlarged. (1307.) 


remarkable for the fact that its broad, flat surfaces always face 
nearly east and west. 

A large photograph showing some of these nests is suspended 
on the wall. A nest met with in Sierra Leone has the npper part 
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Wall- built in three or four storeys (177). Examples are exhibited in 
case 9. Wall-case 9 (fig. 3o). 

In the underground nests the queens live in specially, constructed 
cells, which are often of considerable size (203, fig. 30). Occasionally 
two queens are found in the same cell (193). 

Some good examples are exhibited both in the table-case and in 
the vt&we. The queen when once established in this cell never 
leaWfiC' She is supplied with food by the workers, and the eggs 
as sooff as laid are carried away to other parts of the nest through 
smaUJtoleB in the sides of the cell. 

llte duty of the soldiers is to guard the nest, and for this 
purpose they are provided with very large heads, which are some¬ 
times armed with a strong spine or spike. Others have large 
powerful jaws. 

Some excellent examples of the destruction caused by these 
insects are shown in the, ^ll-oases. Attention may be specially 
directed to the remains of a square lintel of a door of one of the 
Government offices in Jamee Town, St. Helena, in which only the 
very hard parts remain (175). Anodfer very good example is a piece 
of a greenhouse from Singapore presented by Mr. H. X. Eidley, 
showing very deep excavations (159, fig. 31). Most of the destruction 
is carried on secretly, the ants rarely showing themselves, the 
outside of the object attacked being left intact so that the mischief 
is not observed. A small insect box brought to this Museum 
from Trinidad «as found to have the lid completely hollow (163). 
Some live ants were still in it. This is exhibited in the wall- 
case. 

The wings and remains of Termites have beeurfound in abundance 
in a fossil state in Mesozoic strata in Europe. 

Table- Immediately after the Termites are some examples of the verv 

c*se 35. peculiar insects of the family Embit dm (1318). These are closely 
allied to the Term it kite, but have no soldiers or workers. Their 
metamorphoses are incomplete, the fully adult only differs from the 
young in size, and in some instances in having wings. Some species 
never have wings. They are in many respects very primitive 
insects, having the front and hind wings similar in size, form and 
neuration; t&s .last being of a very simple character with few 
cross nen'wdKm^J^ the rnesotkorax is very long, the front and 
hind wings at# remarkably far apart. The front and middle legs 
are wide apart at«&eir bases and are placed at the side of the 
body as In the Phasmida; but the hind legs are closer together. 



Fig 30 Fig. 31. 



NVoou Km awti h uyWiutk Ants, Kin«ai*omb (159). 
f N vi. Ki/u. 

Whitk-Ant’s NiOhT l'luni Sn.Hii\ I.i<»m (177) x inuit«mii|iUi-(l fi«m hihvhhwi In tli« Mnutfiiin.) 
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The tarsi have three joints, the front ones are of very singular 
form. 

The species are sometimes met with singly, but they are often 
social in their habits, and have been found congregated in a mass of 
webs, an example of which is exhibited (1311). 

They occur in S. Europe, Asia, Africa and America. 

Sub-Order Corrodentia. 

These are small soft-bodied insects with incomplete meat- Tabie- 
morphoses. The head is free, generally rather large, wide, with case 35 - 
prominent eyes. The mouth h provided with mandibles. The 
antennas are long, composed of about a dozen joints. The prothorax, 
mesothorax and metathorax are nearly equal; the prothorax not 
very large. The wings are four, with a few branching veins which 
take curious curves ; the hind pair smaller than the front pair. The 
front pair are held roof-like when at rest; the hind pair slightly 
folded at the base. The tarsi hare two or three joints. 

Some species never have wings. 

These insects are very common on trunks and branches of trees. 

Many kinds prefer dead wood. 

One kind, Atioipos divinatoria (1316), is very common in houses, 
especially if damp. It is sometimes destructive to collections of 
plants or insects. It is one of the insects called Death-watches. 

It makes a regular tapping noise, probably by striking its jaws 
against the wood it is resting on, the sound much resembling the 
ticking of a watch. It can only be heard in a room where there is 
absence of noise. 


Sub-order Plecopteba. 

The PerlicUc or Stoneflies (1320-1325) are insects of moderate size, 
with incomplete metamorphoses. The bead is slightly imbedded in the 
prothorax; with long, slender antennae composed of very numerous 
joints. The hind wings are larger than the front ones; held 
horizontally over the back when at rest, with the inner portion of 
the hind pair folded. The tarsi have three joints. The larvae live 
in water, feeding on decayed vegetable matter, but some are 
carnivorous. When fully grown they crawl out of the water, the 
skin splits down the back, and the perfect insect emerges. The 
adults frequent trees and are very active. 
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Sub-order Sialida. 

The Sialidte or Alder-flies (1327-1334) have the head imbedded 
in the prothorax. The antenna? are long and slender, composed of 

Fig. 32. 



Larva of Alder-fly (Stalls lutaria). 

Enlarged. 

numerous joints. The prothorax is rather large. The front and 
hind wings are of different shape, held roof-like when at rest, the hind 
ones ample and folded when not in use. The tarsi have five joints. 

Their metamorphoses are complete. The eggs of the common 
British Alder-fly, Stalls lutaria, are laid on blades ^of grass, etc., 
generally near water. The larva (fig. 32) as soon as it leaves the 
egg makes its way to the water, where it spends most-of its time in 
the mud. feeding chiefly on other small aquatic larva?. The abdomen 
is furnished with tracheal gills. When fully grown the larva leaves 
the water and buries itself in the earth, where it turns to a pupa. 

Sub-order Plaxipennia. 

The next principal division of this order comprises the Plani- 
pennia. Snake-flies, Ant-lions, etc. These all have the head free 
(except the JRhaphidiidd). The thorax is generally compact with 
the prothorax small; but in the Ehaphidiida, Mantispida. and 
Nymphida, the thoracic segments are more or less dffliinctly 
separated, and the prothorax is larger. The four wings'are nearly 
or quite similar in form and size (except in the Nemopteridd ), hajjfc 
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roof-like when at rest, the hind pair never folded. The tarsi have 
five joints. The metamorphoses are complete. 

They are divided into ten families. 

The first family contains the Scorpion-flies, Panorpidoe (1335), 
so called from the curiously developed apes to the abdomen of the 
males. They have the head prolonged downwards so as to form a 
beak. The antennae are slender, composed of numerous joints. The 
wings are rather narrow, with numerous cross nervures. 

The lartfas feed in rotten wood. 

The British species are common in woods. One curious genus, 
j Borens (1346) is wingless. It is British and lives in moss, and 
when walking much resembles a large flea. 

Tie Rhaphidiuhe (1347) are insects of rather small size, remark¬ 
able for the length of the head and prothorax, whence their popular 
name Snake-flies. The antennas are slender and composed of many 
joints. The foar wings are equal and nearly similar, with a glassy 
appearance, the veins form a network. The larva? are Very aetive, 
carnivorous, living chiefly under loose hark of trees and logs. 

The Mantispidce (1348) are at once recognised by the remark¬ 
able form of the front legs which resembles those of a Mantis, 
formed for seizing small insects. The head is free, transver-e, with 
rather large eyes. The antenna? are not very long, composed of 
many joints. The four wings are alike, equal, or with the hinder 
pair slightly smaller, the neuration forms a delicate network. 

They are very numerous in tropical countries, and one is found 
in S. Europe. There is no British representative. 

The eggs are laid with a threadlike attachment as by the Lacewing 
flies. The young larva is very active. It attaches itself to the egg- 
sack of spiders, which it enters and later on feeds on the young spiders. 
It then changes its skin, completely alters its appearance, and is no 
longer active. It changes to the pupa within the larval skin. 

The Nemopt&ridic are easily known by the great length of the 
hind wings, which are very narrow, but sometimes dilated at the 
tips. Ope of the longest is Halter imperatrix (1353) from TTest 
Africa (fig. 83). Another remarkable form is one recently dis¬ 
covered in Asia Minor, Chasmatoptera Sheppardi (1357). Species 
of the genus Groce have the hind wings almost thread-like. 

The neuration approaches that of the Ascalaphicfo, the fonrtli 
vein epmmencing about the middle of the wing. 

The head is transverse with rather prominent eyes. The 
jUttennse long or moderately long, slender. 

D 


Table- 
case 35. 



34 


GUIDE TO INSECTS. 


Table¬ 
aus 36. 


The species at present known are chiefly South European, African 
and Australian. A larva believed to be that of Nemoptera is found in 
the tombs in Egypt. It is remarkable for the great length of its 
neck (1364). 

The Nymphida (1361) have the head free, transverse, with 
prominent eyes. The antennae are moderately long and slender. 
The four wings are equal and similar. They show a typical neura- 
tion, the eleven veins being all distinguishable, with the fourth and 
sixth both complete to the base, and the seventh emitting a branch 
from about the middle. The tarsi have the claws furnished with 
membranous lobes. 

These insects are Australian. Nothing is known of their habits. 

The Omylida (1362-1365).—The insects usually included in 
this family have the head variable, sometimes slightly imbedded in 
the prothorax, but generally nearly free, transverse, with rather 
prominenc eyes. The antennae are slender, of moderate length. 
The nenration of the wings is somewhat similar to that in the 
Nymphi&r, but the seventh vein is parallel to the sixth (and Ga), 
does not emit a distinct branch to the hind margin, and appears to 
terminate at a cross vein at some distance from the margin. Nearly 
the whole wing has a border of fine forked veins. 

These delicate and beautiful insects are widely distributed. 
Otmylus chrysops (1362) is not uncommon in the New Forest. The 
larva is found under stones or in moss in or near water. 

The genus Lhlar is remarkable for the comb-like antennae of the 
male. The genera Rhone, Rapisma and Psychopsis (1365) are 
inclnded in this family, hut they are very aberrant. 

The Hemerobiufre are rather small insects, with very short 
prothorax. The nenration of the wings is a still further departure 
from that sten in the Nymphida. The fourth vein is in part or 
wholly absent, and there are numerous veins branching directly from 
the third vein. 

The larvae are carnivorous and live chiefly on Aphidca (Green-fly), 
from which they suck all moisture. They have the curious habit 
of placing the empty skins of their victims, as well as fragments of 
vegetable matter, on their backs so that they are often completely 
concealed. 

The Chryaepkia closely resemble the Osmylidcs , but have 
the antennae of great length. The nenration of the wings 
divides the surface into a number of oblique oblong cells; the 
fourth vein curves away from the third; the fifth is absent. 



Nemopteeid*e. 

a. Halter imperatrix from W. Africa. b. Chasmatoptera Sheppardi from 
Asia Minor- Slightly Reduced. 


(Photographed from specimens in the Museum.) 
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There we often some curiously-formed cells at the base of the 
•wing. 

Their delicate gauzy wings have won for them the name of 
“ Lacewings,” whilst from their bright golden or coppery eyes they 
are often called “ Golden-eyes.” When handled they have a strong 
disagreeable smell. 

The eggs, which are laid in groups, are often found attached to 
leaves and other objects. They are white and are attached by long 
delicate threads. 

The larvae feed on Aphides, which they hold up in the air in their 
long jaws until all moisture is sucked out. When walking they use 


Fig. 34. 



b 

a. Pupa ; b, cocoon; and c, imago of Lacewing (Chrysopa per la), twice 
natural size. (1370J 

the tip of the abdomen as a lever and a sucker, so that if they lose 
their hold of a leaf they can hang by the tip of the abdomen until 
they regain their footing. When full grown they spin a round 
silken cocoon in which they turn to the pupa. 

The Coniopterygidae, (1372) are very small insects, having the body 
covered with a white powdery substance. The wings have a very 
simple neuration, with very few cross nervures. The hind pair are 
smaller than the front ones. 

These insects are common on fir trees. They resemble the 
Chrysopidcs in their habits and metamorphoses. Their larvae have 
been found feeding on minute scale-insects. 

n 2 
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The AscalajMlce (1373-1382) are easily recognised by their long 
slender antennae, which terminate in a spoon-shaped club. The v 
head and thorax are generally hairy. There is considerable variation 4 
in the form and colour of the wings. The front ones are frequently * 
ang ulated on the hind margin at the base, the angle in some cases 
forming a lobe. The cells at the tip of the wing are irregular and 
not very numerous. The fourth vein is joined by the fifth about 

the middle of the wing, and joins the 
third at some distance from the base. 
The legs are spiny and not very long; 
the claws long and gently curved. 

The larvae closely resemble those 
of the Myrmeleonidce , but have a series 
of tubercles at the sides of the body 
(1374). 

The Myrmeleonidce, (1383-1385) 
have the wings generally of a more 
delicate texture than the Ascalapludce. 
The front and hind pairs are similar m 
shape and neuration, gradually narrowed 
to the base. The apex of the wing has 
a large number of fine veins radiating 
from the second and third veins. The 
antennas are short, more or less 
thickened towards the tip (fig. 35). 

Larva of a Myrmekon. <1 388.) The larvae, fig. 86 (1388) are car¬ 

nivorous. They live in circular pits 
excavated in the sand. These they make with their large flat 
heads, which they use as a shovel, jerking the sand to a consider¬ 
able distance. When the pit is deep enough the larva rests con¬ 
cealed at the bottom with the jaws exposed ready to seize any ant or 
other insect that may fall into the pit. Their popular name of 
“Ant-lions” is due to this habit. They are found in Southern 
Europe and all tropical countries. 

Sub-Order Agnatha. 

The snb-Order Agnatha (1400-1409), consists of a single family 
( Ephemerida), popularly known as May-flies. They are very delicate 
insects with imperfectly-developed or no mouth parts. The antennse 
are extremely short, and terminate in a bristle. The hind wings 
are much smaller than the front pair. The abdomen is furnished 




Axt-Lioxs. 


a. B. Palpares libelluloides, from S. Europe. 
c. Palpares cephalotes, from Angola (1383). § Nat. Size. 

(Photographed from specimens in the Museum) 
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■with two or three long, thread-like tails (fig. o7). When at rest 
the wings are held together erect, the abdomen slightly curves and 
the tails are directed upwards. 

The early stages of these insects are passed in the water. The 
lame vary greatly in form according to their habits, and they are 
a considerable time arriving at maturity. In some cases this takes 


Fig. 87. 



May-fly (Ephemera vulgata), enlarged. 

(1400.) 


more than one year. The mouth parts are well developed, the 
mandibles in some cases being very large (1408). The abdomen 
is furnished with complex tracheal gills. There are sometimes 
leaf-like plates at the sides of the body (vibrated at frequent 
intervals in the water), sometimes they are tassel-like or feathery 
and are curved over the back. When the nymph (fig. 38) is full 
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grown it makes its way to tlie surface of the water, the skin splits 
and the winded insect emerges. This process occupies a very short 
time, sometimes only a few seconds. This winged form, called the 
sub-imai/o, is, however, still enveloped in a delicate skin; this it 
throws off either immediately or soon, and the insect is then in its 
perfect state. 

The food of the larvae is chiefly vegetable matter, but some 
species are at least in part carnivorous. 

Some species of May-fly occur in swarms and appear in the air 
like a fall of snow. Specimens swept from a railway platform in 
Egypt after one of these swarms had occurred are exhibited (1409). 
A few of another swarm from Germany are in the same case in 
Bpirit (1403). 


Sub-Order Odoxata. 

These insects, popularly called Dragonflies (1410-1453), are 
insects with incomplete metamorphosis. The head is very large, 
concave behind, with very slender attachment to the thorax, so that 
it has complete freedom of action. The eyes are very large, some¬ 
times touching each other above. The antennas are very short and 
terminate in a bristle. The wings are equal or very nearly so. 
Although transparent they are somewhat hard and brittle. The 
veins form a network. The abdomen is very long. 

One great peculiarity of this Sub-Order is the form of the thorax. 

Fig. 39. 

d 
d 


c 

Side view of the thorax of Mecistogaster. 
a, prothorax ; b, mesothorax; c, metathorax ; d, d, bases of wings. 

“When viewed sideways the segments are seen to slant, so that the 
legs are in front of the wings (fig. 39). In other insects the base 
of the legs is under the base of the wings. The prothorax is very 
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small. The mesothorax and metathorax about equal. The upper 
surface is not fixed as in other insects but the parts are movable, 
which gives the wings great freedom. 

In their early stages they live in water, and (like the adult) are 
carnivorous, feeding on other insects, snails, etc. 

The larva possesses an extraordinarily developed labium. When 
at rest this is folded beneath the head, the front part of it forming 
a mask; bnt it is jointed and can be darted forward with great 
rapidity when the insect seizes its prey with the terminal toothed 
appendages (1410). 

The Odonata have been arranged in two divisions :— 

Div. I.—Anisoptera, in which the front and hind wings are 
more or less unlike, the hind pair enlarged near the base. This 
division contains the families Libelluluhe , Corduh'idte, Goutpiadtr, 
Cordulegaslridve and ^Eschnida. The characters of these families 
are chiefly in the form of the head and the neuration of the wings 
as explained in the labels exhibited. 

They fly with great rapidity. 

Div. II.— Zygoptera in which the wings are alike, both pairs 
equally narrowed at the base. This division consists of two families, 
the Calopterygidce (1439-1446) and Ayr ion kite (1447-1453). 

Among these are some of the most brilliantly coloured insects 
known. Unlike the Anisoptera they are comparatively slow fliers, 
and are generally seen fluttering about the herbage at the sides of 
ponds. 

Dragonflies have been found plentifully in a fossil state in 
Tertiary strata, including species of ZibeUula and Ayrton, both 
larvae and perfect insects, differing but little from those of the 
present day. Some large species have also been found as far back as 
the Lower Lias. 

The remains of an enormous insect, Meganeura monyi, measuring 
two feet in expanse of wings have been found in the Carboniferous 
strata. It has four equal wings, and is evidently not far removed 
from the Dragonflies.- The neuration of the wings differs, however, 
in some important characters, and the shape of the body, so far as 
can be seen, is different. Its place appears to be between the May¬ 
flies and Dragonflies. A drawing of one of the wings, natural size, 
is exhibited. There are no specimens in the Museum collection. 
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Order TRICHOPTERA. 

The second half of Table-ease 37 contains the Trichopteea or 
Caddis-flies. 

These insects are sometimes regaided as a sab-order of the 
Neuraptna. They have the head free. The antennae are nearly 
always long and thread-like, tapering to the apes. The mouth parts 
are small; the mandibles absent or very rudimentary ; the maxillary 
palpi very variable, in some genera very large. The thorax is 
compact ;"tlie prothorax \ery small. The legs are long and slender 
with five-jointed tarsi. The front wings are more or less clothed 
with hair, slightly more leathery than the hind pair, held roof-like 
when at rest, the hind pair ample and pleated when at rest. 

The larvte live in ponds and streams; their food consists of 
vegetable matter. For the most part they live in cases which are 
built in various ways and of different materials, such as stones, 
sand, shells, bits of weed, &c. Some of these cases are coiled, and 
being built of fine sand have been mistaken for Mollusc shells (1478). 

'['he ordinary Caddis-fly larva (fig. 4o) has the 
body soft, except the head and thorax that are 
exposed (1461). The first segment of the abdo¬ 
men projects on each side, and has on the back a 
small tubercle which terminates in a sharp hook 
directed backwards. These projections secure the 
body in position in the case, whilst at the same 
time the water can pass freely through the tube ; 
they also enable the larva to stretch itself out of 
the tube in search of food. Some of the segments 
are furnished with floating filaments that serve as 
gills. At the end of the body there are two 
strong hooks, which give the larva a firm grip on 
its case, and enable it to draw back rapidly into 
the case at the approach of danger. They turn 
to the pupa -within the case, but when ready to 
torn to the perfect insect, they leave the case, 
swim to the surface of the water (using the middle 
Twice natural size. which are developed like oars for the purpose), 
the skin splits down the back and the fly emerges. 

The perfect insects may be found on trees and herbage 
near water. Some of the very small species so closely resemble 


Fig. 40. 



Larva of Caddis- 
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small moths that they require careful examination to distinguish 
them. 

The principal families are Phrygaaidce, Limnophiltdie, Serieost»- 



Pupa of Caddis-fly in swimming position. 
Twice natural size. 


matidie, Leptoceridm, CEstt opsidie, Hydropsychuhe, Ehyacophilidtr and 
Hydropsilidce. 

Order MALLOPHAGA. 

The Mdllophaga (1501-1508), commonly called Bird-lice, are 
small, wingless insects, with flat bodies, which undergo very little 
change in their growth to maturity. The head is large and free. 
The mouth is furnished with strong mandibles, lodged in a cavity 
beneath the head. The prothorax is distinct but not large. The 
mesothorax and metathorax are often only distinguishable from the 
abdomen by the legs being attached to them. The legs are attached 
to the sides of the segments. The tarsi have two (rarely three) 
joints, terminating in one or two claws. 

The majority of the species live among the feathers of birds. 
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Drawing- and specimens of Triehodecies latus (1601, fig. 42) 
found on do<rs, Jfenopon jyittithnn found on fowls, and other species 
are exhibited. 

Like most parasites they are difficult to locate satisfactorily m 

Fig. 42. 



Tncliodi'ctes latus, from dog; enlarged thirty-six times. 

any natural system, but they appear to be most nearly allied to the 
Orfhojitera. 

Order LEPIDOPTERA. 

On the west side of the gallery are cabinets of British Lepidoptera. 
Four contain the collection of caterpillars prepared and presented 
by the Rt. Hon. Lord Walsingham. Another contains the collec¬ 
tion formed by the late William Buckler, the author of “ The Larvae 
of the British Bntterfiies and Moths,” published by the Ray Society. 
It was presented to the Museum by Robert Xewbury, Esq. 

The foreign Lepidoptera are in cabinets on the East side of the 
gallery. 

The insects of this Order are popularly known as Butterflies and 
Moths. 

They undergo a complete metamorphosis. The larva is popularly 
called a caterpillar; the pupa a chrysalis. The perfect insect has 
the head free. The thorax is compact; the prothorax very small; 
the mesothorax very large. The wings are very variable, clothed 
(as well as the body) with scales. The month parts (Fig. 43) are 
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imperfectly developed, except the maxillte which (except in a few 
cases) are greatly prolonged and nnited hy their edges to form a 
proboscis or tube (through which moisture can. be drawn into the 

Fig. 43. 



Head of a Sphinx moth showing the parts of the month and proboscis. 
a , Eye; b , labial palpus; c, maxillae ; d , maxillary palpus on base of maxilla„ 

mouth), coiled like a watch-spring when at rest. The labial palpi 
are well developed, usually standing up in front of the head, 
sometimes of great length. The maxillary palpi are generally very 
small or absent, except in the most primitive family Micropterygidca, 
where they are well developed. 
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The Lejiidoiittra are usuallj divided into two great groups, 
Lepidopteba Heteboceba and Lepidopteba Ehopaloceba. 

The Heteroeera or Sloths generally have the hind wing united to 
the front wing by a “frenulum,” which hooks into a strap on the 

Fig. 44. 



Wings of Deaths-head moth, underside, 
a, Strap which holds the frenulum; b , frenulum. 


under side near the base of the front wing (fig. 44). They have 
very various antennae, generally long, slender and tapering to a point, 
often fringed and frequently comb-like. Comparatively few have 
them thickened towards the tip. 

The Rkopalotera or Butterflies have the antennae terminating in a 
club. This is very variable in shape and extent and is sometimes very 
slight. The hind wings are not united to the front ones by a 
frenulum. 

The Heteroeera are divided into numerous families. The drawings 
and explanatory labels are in course of preparation, and will be placed 
in Table-cases 38-41. 

In Table-case 40 will be seen a series of specimens illustrating 
the life-history of the common Mulberry Silk-moth, Bombyx mori. 
This species lias been cultivated for so many centuries that its origin 
is uncertain, but it is probably a native of China. 

On a shelf on the east side of the gallery are models and drawings 
illustrating the habits of various species, many of them of interest on 
account of the injury they do to fruit trees, &c. 

In Wall-case 8 on the west side of the gallery are some interesting 
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compound cocoons of gregarious moths. Attention is particularly 
called to one of Amphe panda from S. Africa (263) in which there 
is a crowd of caterpillars, and by its side a similar nest (265) in 
which the caterpillars have spun their cocoons (figs. 45,4*5 j. When 
the moths come out they escape by the opening at the top. 
(Further particulars about this nest will be found in Table- 
case 40.) 

In the same case is a somewhat similar nest from Madagascar 
'..formed by Hipsokles lipars. In this instance each moth escajies by 
• an opening made by itself (269). 

The Ehopalocera are divided into five principal families, the 
characters by which these may be recognised are explained by a 
series of labels, drawings and specimens set out in a tabular form in 
Table-case 42. 


Order HYMEXOPTEBA. 

Wall-cases 11-16, Table-cases 44-4*. 

The Saw-flies, Ichneumons, Ants, Wasps and Bees belong to this 
Order. 

A small series of specimens will be found in drawers 1-s ot a 
cabinet on the west side of the gallery. 

They have complete metamorphosis. The perfect insect has the 
head free, with slender attachment to the prothorax. The thorax is 
compact, the prothorax small, the mesothorax large. They have four 
wings with few veins ; the hind pair united to the front pair by a 
series of hooks (except in some minute species). The basal segment 
of the abdomen is in varying degrees more closely united to the 
thorax than to the following segments, and in the majority the 
communication between the first and second segments is by a narrow 
neck or waist as in the hornet. The tarsi have five joints, except in 
some minute parasitic species. 

They are classed in ttvo great divisions :— 

I. Hymenopteba Terebbaxtia, in which the legs have a 
double t rocha nter. 

II. Hymenopteba Aculeata in which the legs have a single 
trochanter. 

These are further divided into fourteen principal families. The 
characters by which these may he recognised are explained by 
specimens, drawings and labels arranged in a tabular form in 
Table-ease 44. 


Table- 
case 42. 
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In the second half of the same case are some examples of 
Saw-flies. The metamorphosis of the common C arrant Saw-fly is 
illustrated by a series of coloured drawings. Specimens of the fly 
with leaves injured by the larvae are also shown. The eggs are laid 
in rows on the ribs on the under side of the leaves. Examples of 
another species, Nematus propmquus, the larvae of which sometimes 
strip the leaves from Black Poplar, are also exhibited. 

In the same case will be seen a female example of the Pine 
Borer, Sirex gigas, in the act of depositing eggs in wood. The larva 
burrows into the solid wood, and often does much damage in fir 
plantations. 

In the next case are some examples of Ichiwumonida. One of 
these, Rhyssn persuasoria, is a parasite on the larva of Sirex. In 
order to deposit its eggs on or near the larva of the Sirex, it is provided 
with a very long ovipositor, but how the insect passes this delicate 
instrument through solid wood is unknown. A small piece of wood 
with the ovipositor of a specimen in it is exhibited. Unfortunately 
the insect was broken when found. An allied species, Rhyssa atrata, 
with much longer ovipositor, is also shown. 

Some examples of the white cocoons made by Biaconida s (often 
mistaken for spiders’ nests) are shown in the same Table-case ; and 
also a series of galls made by Gall-flies, Cynipidce. An interesting 
series of the galls will also be found among the models on a shelf on 
the west side of the gallery. 

Wall-cases 11 to 1C are devoted to nests of ants, wasps, and bees. 

Among the ant-nests should be noticed one made by binding 
together leaves with silk threads (317, 319). This is the work of a 
moderately large pale green ant, (EcophyUa smaragdina, a common 
species in India, with varieties in Africa and Australia (fig. 47). 

Several brown nests from trees are exhibited. These are built 
by species of Crematogaster, and from tbeir form have been called 
“Xegro Heads” (301-311). 

A small nest of the Provident Ant (321), Atta Barbara, now 
known a3 Aphenogaster barbara, which stores its nest with seeds, is 
shown iu the same case. Another cnrions nest is that of PolyrJiachis 
bitpamm (327) from Brazil. This is made of soft substance and 
has the appearance of a sponge. 

Formica fuUginosa, a common English black ant, forms its nest 
in hollow trees. A portion of one of their nests is exhibited (383). 
Another complete nest (335), found near Guildford, was bnilt in a 
house under the drawing-room floor. 
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A remarkable entrance to an ant’s nest is shown at the bottom 
of the case (339, 340). This ant, Phidole Sykesi , forms its nest on 
the side of steep hills, and round the entrance there is a curious 
structure, consisting *f concentric walls or ridges. The object of 
these walls appears to be to protect the entrance from the water that 
rushes down the hill during heavy rain. 

Specimens of various ants will be found in drawer 5 of a cabinet 
on the west side of the gallery, and in Table-case 45. Among them 
examples of the Foraging ants of Central and South America, Eciton 
omnivor inn, male and worker, and soldier and worker of Eciton hania- 
tvm. These ants travel in enormous numbers, sometimes in narrow 
lines, sometimes in broad columns. They kill and carry away 
with them cockroaches, beetles, and all kinds of insects, and even 
lizards. 

The Driver ants of Africa, Anomma, are even more formidable, 
and when foraging will attack and destroy all kinds of insects, as 
well as large snakes, chickens, &c. Those that travel in this way 
are the workers. The males are large winged insects and are known 
as Doryius. It is only in recent years that these insects were dis¬ 
covered to be the males of Anomma; hence the use of two names. 
The females are large wingless insects, and are rarely found. There 
is a single example in the Museum which is believed to be the female 
of Doryius nigricans, of which Anomma Burmetsteri is believed to 
be the worker. The variation in the sizes of the individuals, and 
in the relative sizes of their heads, is very remarkable. 

Specimens of (Ecophylla smaraydina, female and worker, above 
referred to, and also workers of the “ Leaf-cairying,’* or Umbrella 
Ant,” CEcodoma cephalotes, are in the same case. 

Some eggs of an ant, Myrmica, are also exhibited. The ** ant- 
eggs ” sold as food for birds are not eggs, but the cocoons made by 
the larvae of ants. 

"Wasps of the genus Scolia are parasitic upon the larvae of beetles. 
A series of Scolia Jiavifrons is exhibited in Table-case 46. This species 
lives on the larva of a Rhinoceros beetle, Oryctes nasicornis. The 
female Scolia deposits an egg on the under side of the larva of the 
Oryctes after paralysing it with her sting. The larva of the Scolia 
does not eat the Oryctes larva, but gradually sucks it dry. 

The species of Pepsis and Salius are among the largest known 
wasps. A large Ptosis from Ecuador is exhibited. 

The species ot.Salius store their nests with spiders. The large 
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species attack and kill even the large Mygales. The Salius will 
hover round the nest of the Mygale and sometimes entice it out 
by touching the spider’s web, it will then pounce on the spider and 
render it helpless by stinging it. Sometimes a struggle takes place, 
and the two will roll over and over, but the wasp is nearly always 
victorious. A specimen of Salius dedjax |rom German East Africa, 
with the Mygale which it had caught and was carrying away, are 
exhibited. 

In this case are exhibited a series of neSts made by various wasps. 
Among these are numerous cells or nests built of mud by species of 
Pefojxeus. 

Pehymis fi;)ulus (401) and P. histria (403) form groups or 
masses of cells. Examples are exhibited in Wall-case. 12 and in 
Table-case 51. These cells when completed are filled fifth iwslifi,, or 
more generally with spiders, to serve as food for the ‘larvae' of the, 
wasps. The remains of the spiders can be seen in the nest of 
Pelopaus bdineatas from N.W. India, exhibited in Table-case 46, and 
in the nest of Pelopreus chalybeus from Natal in the same case. The 
cells of this species are placed in pieces of bamboo. Pelopceus hetus 
from Australia (397), Wall-case 12, and P. madraspatanus from 
N.W. India, Table-case 40, sometimes build separate cells, but a 
curious group of cells formed by the latter species in a deserted 
bird’s nest should be noticed in Wall-case 12 (391). 

The species of Crabro form burrows in various places; some 
in the ground, others in decayed wood, in bramble stems, Ac. 
The cells are stored with insects, most commonly perhaps with 
Diptera. An example of a piece of willow with cells of Crabro 
rtphahfts from Barnes Common is shown in Table-case 46. 

The species of Odynems avail themselves of any suitable hole in 
which to make their mud nests. Two curious examples are exhibited 
in Wall-case 12, one built in the centre of a reel of cotton, the other 
in a blind-tassel (415). 

Among other clay nests that specially deserve notice are some 
built by species of Eumenes in the shape of vases (449, *#*«)• 
Another standing with these, from Aden, and evidently formed by 
a member of this genus, is noteworthy for the size of the stones 
fixed on the outside (447). It is remarkable that such a small 
insect could carry and manipulate stones of this weight. The size 
of the insect can be judged by the hole through which it emerged 
from the nest (fig. 49). 
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Close by these are two nests built by a species of Ischnogaster. 
They were found attached to roots on an overhanging bank in 
Borneo by the late Mr. J. Whitehead (445). The form of the 
entrance with its open-work at the back should be noticed (fig. Du). 
Other somewhat similar nests from Ceylon, formed by another 
species, will be found in Table-case 46 (fig. 51). 

Some Social Wasps build their nests without covering, others 
are enclosed. Among those built without cover are those of 
Polistes and Icaria. 

In the wall-ease are examples of the flat nests bruit in trees by 
species of Polistes (341-355). It will be observed that these are 
suspended by a stalk from the centre of the nest (fig. 52 j. The 
species of Icaria build somewhat similar nests, but instead of m akin g 
them circular they increase the size of the nest by adding cells at 
one end, the result being a long narrow nest. One from Singapore 
(359, fig. 53) about a foot long is in the wall-case, and some 
smaller ones will be found in Table-case 46. 

This case contains nests formed by various species of Vespa < the 
common wasps and hornets). The nests built by some of the 
Indian species attain great size ; one measuring thirty-two inches in 
length is suspended in the middle of the wall-case. 

The English Hornet, I "espa crabm, builds its nest chiefly uf 
rotten wood, sometimes in hollow trees (499, 535;, frequently in roe<fs 
of outhouses (489, 493). Those in hollows are gen era 5 ly without 
covering, but suspended nests have a thick outer case. 

The other species of the genus Vesjxi are called Wasps, of which 
there are six British species. 

The nest of Vespa vulgaris is somewhat similar to that of the 
Hornet, but is composed of much finer material. The patches on 
the cover are smaller, with concentric curves or wavy lines of 
different shades of buff and brown (of a lighter colour than in the 
Hornet’s nest), giving the nest a very pretty appearance. This wasp 
prefers to build underground, but the nests are found not infrequently 
in roofs of outhouses (511, 515). A nest of this species was recently 
found in a hat which was hanging in an outhouse at Tring, and 
was presented to the Museum by the Hon. Walter Rothschild (507). 

The nest of Vespa gertnaniea, another common species. Is 
generally underground. It is formed of vegetable fibre and is of a 
grey colour (465). 

Vespa norwegica is a tree wasp. The nest is of a grey colour, 
with whitish marks and lines, built of vegetable fibre. The outer 
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cover is very delicate, almost like tissue paper (473, 475, 497). In 
their early stages these nests are pretty objects. Several are exhibited 
in Table-case 40, and one in a more advanced state will be found 
among the groups on the east side of the gallery (69). 

Two examples of a very remarkable nest are to be seen in this 
case (501, 502). They are built entirely of clay, including the 
comb. They have been found in South America, hanging from 
branches, but no specimens of the insect have yet reached the 
Museum (fig. 54). 

In the covered, nests built by Social Wasps, two styles of building 


A 


Fig. 55. 


B 



Diagrams of wasps’ nests. O 


are noticeable. The common British wasps, Yesjja, commence the 
nest with a stalk attached to some object (fig. 55, A, s, a ), with a 
few cells suspended by it. Below this they suspend a second series 
of cells, 5, hanging by stalks from the first series, then a third series, 
etc. The whole is surrounded by a cover or envelope, d, which has 
an opening below, e ; this covering is enlarged as the combs are 
increased in number and size. 

In the second style of nest(fig. 55 b) the cells are attached to some 
leaf or branch, without a stalk, and when a row of cells (a) is com¬ 
pleted it is enclosed in a thin cover (d) with an opening below, gene¬ 
rally at one side. The second row of cells is built on the outside of 
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this (fig. 55 c), and when completed is covered in the same way, 
a passage (e) through the comb being left for access to the first 
row. A third row of cells (e) is then built in the same way. The 
Brazilian wasps of the genera Polybia, Chartergus, etc., build in 
this way, and numerous nests are exhibited. The covering of the 
nest of Chartergus chartarius is nearly white and smooth, and in this 
and in its texture exactly resembles card, whence it has been called 
“the Card-making Wasp.” One very large example exhibited (573, 
fig. 5G), from the river Amazon, presented by Mr. G. Brocklehurst, 
contains twenty-two rows or storeys. 

In Wall-ease 10 are various nests of bees. Species of the genus 
Osmia will make a nest in any place which appears to them suitable, 
garden locks being sometimes chosen. A pipe with cells of Osmia rvfa 
is exhibited (647), and another still more curious example is a book 
with a series of cells (631). This book was in a book-case pressed 
against the back; this left just room for the bee to get behind it. 
It is from Hawkhurst, Kent, and was presented by Miss Evelyn 
HardCastle. Another nest built between two flowerpot saucers is 
exhibited in Table-case 48. 

Three disused birds’-nests which have been used by humble-bees 
to build nest3 in are exhibited (639, 643). One of these ne«ts 
from East Clandon, Surrey (641), has been attacked by a moth 
(.4 phomta), the caterpdlars of which having fed on the wax of 
which the bees’ cells are made, have spun their cocoons on the top. 

At the top of this case will be seen a single comb of great size 
formed by an Indian honey-bee, Apis dorsata (609). This honey¬ 
bee, unlike the common honey-bee, Apis metlifica, does not build in 
hollow trees, etc., but suspends the combs from the branches of trees 
without covering. An excellent photograph of a group of combs 
of this species is shown in Table-case 47, which is devoted to the 
explanation of the habits of honey-bees. Greatly enlarged drawings 
are exhibited to show the difference in the structure of the queen, 
drone and worker. The worker has the femora clothed with long 
barbed hairs (fig. 58 a) ; the tibia is concave on the outer side, the 
edges furnished with long-curved hairs, the whole thus making a sort 
of basket in which pollen is collected (i). The apex of the tibia is 
furnished with a series of teeth like a comb, with which the wax is 
removed from the abdomen (c). The underside of the first joint of 
the tarsus has rows of short stiff hairs, the whole forming a brush 
with which to collect the pollen and put it into the basket on the 
tibia (d). Other points of interest in connection with this bee are 
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character. They are extremely active. Drawings of some of the 
most interesting species are exhibited in Table-case 49. The pupae 
are very variable. 

In Table-case 4l> will be found a few examples of Fleas 
( Piliu-tdie), with drawings of the egg, larva and pupa, of the 
Common Flea {Pule* irntans ) (fig. 59). 

A considerable number of different kinds of fleas are known. 
Most of them live on Mammals and Birds, or are associated with 
them. The larvae often breed in birds’ nests, &c. The largest known 
flea, Hysirkhopsylla talpw, is found in the nests of moles and field mice. 


Fig. 59. 



Egg, larva, pupa and imago of the common flea (Pulex irntans ). 
(Enlarged 20 tunes.) 


The Common Flea breeds in neglected dirty houses, and the 
larvae, which are very active little creatures, have been found in 
fluffy matter that had been allowed to collect between floor boards ; 
also in old wooden bedsteads. 

The “Jigger” Flea (Sanopsylla penetrans) is a much smaller 
insect of a yellowish colour. It buries itself in the flesh of small 
animals and man. It particularly attacks the toes, and if not 
speedily removed causes a severe wound. Its body, partly by 
socking moisture and partly by the development of the eggs, 
becomes greatly swollen, sometimes to the size of a small pea (fig. 60). 
It is a native of tropical America, bnt has been introduced intojjjfcfrica 
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where it has spread rapidly. It has also been found in Madagascar 
and China. The natives in Africa who neglect to remove them 
frequently lose their toes in consequence. 

Perhaps of all insects flies are man’s greatest enemies, injuring 
his crops, fruit trees and vegetables, whilst others attack domestic 
animals, or are the means of conveying disease. 

They are very diverse in their habits, even in the same family. 

The CecidomyiidcB are extremely small delicate flies. The larvae 
of many species form galls, or swellings in the stems of plants. 
Oligotrophus annulipes (Hormomyia jnligera ) forms hairy tubercles 
on the upper surface of beech leaves (see model no. 87 on the east 
side of the gallery). Qontarima tritici , a Corn Midge, is injurious 


Fig. GO. 



Jigger flea (Sarcopsylla penetrans). Female with the abdomen distended. 

(Enlarged 10 times.) 

to oats and barley. Mayetiola (Cecidomyia) destructor, the Hessian 
Fly, often causes serious damage to barley in some parts of the 
world. In England it appears to be kept in check by the numerous 
parasites to which it is subject. 

Bibionidoe. —The larvae of Bibio live on decaying vegetable matter 
in the earth ; and when they come in contact with the living roots, 
they eat these. In this way. Bibio hortulanus , sometimes called 
a Fever Fly, does considerable damage to hops. The flies often 
appear in great numbers in the spring for a few days, and are seen 
crawling and tumbling about on the ground. 

CuUcidco. —Gnats, for which the Spanish word, mosquito, is often 
used, have of late years come much into notice in consequence of 
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their biting habits, and the discovery of the part played by them in 
conveying disease, with which the species of Anopheles are specially 
connected. 

Tipuluhe. —Daddy-long-legs, or Crane-flies.—The larvse, which 
are called Leather-jackets, live on roots, and sometimes do consider¬ 
able mischief to lawns and robfc crops. Some species live in decaying 
wood and other vegetable matter. 

The Asilidte and Empidie are predaceous. They live on other 
insects which they capture, pierce with their rather short, strong 
proboscis and suck dry. 

The SyrpJudte, or Hover-flies.—The larvae of these flies are very 
diverse in their habits. Some of them are beneficial, as they feed on 
Aphids (Green-fly). They somewhat resemble leeches in form, and 
may often be found among the Aphids on roses or on frnit trees, &c. 

The larvae of Eristalis and its allies are totally different. They 
live in water saturated with decaying matter and filth. In order to 
obtain air thcf larva is provided with a long tube-like tail, which is 
capable of being extended for a considerable distance to reach the 
surface of the waUr , whence these larvae have been called rat-tailed 
maggots. The larvae of Yolucella live in the nests of humble-bees 
and wasps. Those of Merodon feed in narcissus bulbs, and some¬ 
times cause serious loss. * 

Tachinida .—The lawee of the majority of Tachinidce live in 
caterpillars. This they do without ftdjfjfog the caterpillar until they 
are fully grown, when they pierce through the skin of the host, and 
almost immediately assume the papa form. 

CEstrulce .—This family is of small extent but of great importance, 
since the larvae live at the expense of vertebrate animals. Gastrophilus 
larvae, called 44 bots,” find their way into the stomachs of horses. 
The larvae of Hypoderma lineatum and H. do vis, the Ox "Warble 
flies, are found under the skin on the backs of oxen, whilst those of 
GEstrus ovis, the Sheep Bot, are developed in the nasal and frontal 
sinuses of sheep. 

Another group of flies of considerable interest are the Hippo - 
hcscidat, which live on mammals and birds. Hippohosca equina, 
known as the Forest Fly, is found on horses ; Lipoptena cervi on 
deer. Stenopieryx hirundinis attaches itself to the house-martin. 
Melophagus ovinus, another member of this family, is known by the 
misleading name of Sheep-tick. It is a curious wingless insect, 
which lives among the wool of sheep, and when numerous has an 
injurious effect on the fleece. 
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There are perhaps no insects more remarkable than the species of 
1Vycteribiidm, which are spider-like wingless creatures with very long 
legs and large curiously-formed claws, and are parasitic on bats. 
Another very small, closely-allied insect which should be noticed is 
Brenda coca, which attaches itself to bees. 

Considerable attention has been given of late to the biting and 
blood-sucking flies. Besides the gnats already referred to, some of 
the most troublesome aTe the biting midges : Culicoides pafiearis is 
one of the commonest (fig. 61). Species of SimuUum are also serious 
pests in many localities. Specimens are exhibited in Table-case 5‘‘». 


Fig. 61. 



Culicoides jpuhcaris . 
(Greatly enlarged) 


Fig. 62. 



Glossina 
longijpcnnis. 
(Slightlj enlarged ) 


Among the Tdbanidce, or Horse-flies, species of Hmnatopota and 
Chrysops are well-known biters, while Stomoxys , a genus of blood¬ 
sucking Muscidm, includes several extremely troublesome and widely 
distributed species. Closely allied insects are the Tsetse-flies, Glossina, 
which are a serious menace to the development of Africa, since by 
means of their bite, the parasites causing sleeping sickness and 
nagana (Tsetse-fly disease among animals) are conveyed (fig. 62). 
There are several species. 

A small series of flies will be found in Drawers 16-19 of a 
cabinet on the west side of the gallery. 


TaLle- 
case 5<\ 
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Order COLEOPTEEA. 


Table- 

cases 


Wall- 
case 8. 


Tlit insects' of tliis Order are called Beetles. They have a 
complete metamorphosis. The head is imbedded in the prothorax, 
which is very large. The front wings, called elytra, are not used 
in flight, but are hard and serve as covers to the hind wings, 
which are folded in a complex manner beneath them. When at 
rest they meet in a straight line down the back and do not cross 
one another. 

They are commonly divided into twelve Sub-Orders, the principal 
characters for distinguishing which are explained by drawings and 
specimens arranged in a tabular form in Table-case 51. These 
Sub-Orders are again divided into many families, a few of which 
are illustrated in Table-cases 52, 5:3 and 54. A series of specimens 
Mill lie found in drawers of a cabinet on the east side of the 
gallery. 

The larvae are generally soft-bodied grubs living in concealment 
—Series of specimens illustrating the metamorphoses of Melolontha 
(129), Prqwmacrus (131), Oryctes (135), Stenodontes (137), Spondylus 
(139), and Aspulomorpha (143) are shown in Wall-case 8. 

Some problems connected with the geographical distribution of 
animals are suggested by beetles arranged upon maps placed on the 
West wall. 

The commoner British Beetles are shown in a cabinet on the 
west side of the gallery, and a selected series of exotic representatives 
of the Order is contained in cabinets on the east side. 

Some of the principal families of beetles are the following :— 

The Cieindeluhe are exceedingly active predaceous beetles, of 
which the British species are known as Tiger-beetles. Their lame 
form perpendicular shafts in dry soil, and lie in wait to prey upon 
passing insects. Some of the tropical forms are arboreal and the 
larva; of Collyris make their tunnels in the twigs of shrubs by boring 
a hole, through which they remove the pith. 

The Carabid't, Ground Beetles, are predaceous, most of them 
foraging by night, and lying hidden by day under stones, in 
devices, etc. A remarkable exception to this rule is Zabrus gibbus, 
ffhich eats the ears of corn. Several genera, e.g., Brachinus and 
Phereptephm, have the power of extruding a drop of volatile and 
ixploeive fluid by which they disconcert their pursuers, whence their 



BEETLES. 


59 


popular name “Bombardier Beetles.” In Anthia, Graphipients and 
other genera the fluid is not explosive but acid, and causes pain and 
discoloration. 

Paussidce possess the same crepitating faculty. They are curious 
beetles which live in the nests of ants, and seem to secrete a sweet 
substance which is very agreeable to their hosts. All the species 
(about SoO are known) are easily recognised by the extraordinary 
forms assumed by their antenna?. 

The Gyrimdoc , Whirligig Beetles, skim over the surface of ponds 
and rivers by means of their paddle-shaped middle and hind legs. 
The front pair form prehensile organs for seizing the insects upon 
which they feed. The larva? live in the water. 

The Dytiscidce are adapted to a purely aquatic life, although able 
to fly well. They carry a supply of air between the elytra and the 
back, where the spiracles are situated. They also are predaceous. 

The Stcqjhylinidce are very ready fliers, although their wings fold 
into a very small space and the wing-covers are very short. They 
include a multitude of small species, and the insects which so often 
fly into the eyes on summer days and cause them to smart, commonly 
belong to this group, especially species of Oxytehts. 

The Silphidce are chiefly carrion-feeders, and the species of 
Necrophorus have the curious habit of burying small carcases which 
they find upon the ground, by digging away the earth from beneath 
them. Their eggs are afterwards deposited upon them and the larvse 
feed in security. 

Coccinellidce, or Ladybirds, are amongst the most valuable of all 
insects to agriculturists, most of them feeding both as larvae and 
imagines upon the prolific Aphides and Cocci dec, which work havoc 
among so many crops. When other methods of extirpating these 
have failed in various colonies, the introduction of certain kinds of 
Coccinellidce has, in some cases, proved very snceessful. 

The Lamellicorns include many of the largest and most striking 
insects. Many species are very destructive to trees and crops. The 
Cockchafer, Melolontha vulgaris (see Wall-case 8, No. 129), is one 
of these. It eats the leaves of oaks and other trees, bnt the larvae 
cause still more serious damage, by destroying the roots of cultivated 
crops. They generally pass three years in the ground before their 
development is complete. 

Many Scarahcsidce are dung-feeders, like the long-familiar ball- 
rollers of the Mediterranean, Africa and the Bast. The ball when 
made is rolled with the hind legs until a sheltered spot is found 
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where it can be consumed in peace. For the young a hole is 
excavated underground and a quantity of the food-material earned 
down and worked into a ball, in which a single egg is laid. The 
ball is cased with clay, which retains the moisture, and afterwards 
serves as a cocoon. A loosely covered spot at the top admits 
sufficient air for respiration. Some of the cells, examples of which 
made by species of Heliocopris and Caiharsius are exhibited, are of 
great size and weight. The two parents seem to co-operate in the 
labour of construction, and the nest is sometimes guarded by the 
mother during the development of the young. 

The Passalidce are found in tropical climates beneath hark or 
within decaying wood, upon which they feed. The two parents and 
larvae of different ages are found together, the adult beetles gnawing 
the wood and preparing it for their young, which seem unable to 
exist without them. The larvae are remarkable in being apparently 
four-legged, as the hind pair of legs are extremely small and serve as 
part of a sound-producing instrument. The claws of the hind leg 
scrape against a microscopically ridged plate at the base of the middle 
leg. 

The Lucanidce, or Stag-beetles, are well-known for the great 
enlargement of the head and jaws of the males. Most of them feed 
in rotten wood dnring the two or three years of larval life, but the 
large species, Oduntolabis siva, cocoons of which are shown, feeds in 
the thatch of houses in the East, and the cocoons are made of gnawed 
pieces of this fastened together. 

Ptinida and JBosirichidte are exceedingly destructive to dry 
timber, woodwork and furniture, through which their larvae tunnel 
until rapidly succeeding generations reduce it to powder. A piece 
of an oak rafter from the roof of Arundel Church, completely honey¬ 
combed by Anobium tessellation, is exhibited. 

A Bmaller species, Anobium domesticum, is the one generally 
responsible for the “worm-holes” so often seen in old furniture. 
These are the exits by which the beetles have left the wood when 
their development was completed and their tunnellings over. 
Anobtum paniceum is also found in houses, where it attacks pro¬ 
visions, and even books, boots and leather articles allowed to rest 
long undisturbed. A small dried loaf and a book riddled by it may 
be seen in the table-case. These beetles are the mysterious Death- 
watches of old houses. By striking their jaws in regular time 
against resounding wood they produce a ticking noise which in a 
silent room is very distinct. It was no donbt more often heard in 
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days when wainscoting was common than in the present day, and it 
is not surprising that it was believed to be supernatural in the 
absence of any visible cause. 

The Lampyridce include the Glow-worms and Fire-flies. The 
males are always winged and the females often grub-like, but all 
forms, including the eggs, are luminous. They are predaceous 
insects, most, if not all, of them preying upon slugs and snails. 

The Elateridce are better known in the larval stage, as the 
Wire-worms so injurious to crops, than in the adult form, when they 
are often called Skipjacks, or Click beetles. The species of one 
Tropical American genus, Pyropltorus, are luminous and, like the 
Lampyridce, are called Fire-flies. The light proceeds from spots 
upon the upper surface of the thorax. In the Lamp,yridee it comes 
chiefly from the lower surface of the abdomen. 

Most of the Buprestidce, are very brilliantly-coloured and the 
wing-covers of some of them are often used in Oriental embroideries. 
Most of their larvae are long, flattened, legless grubs which feed in 
timber. The spiral burrow made in a bough of the Cork-oak in 
France by a species of Corcebus is exhibited. 

The Meloidce are parasites, feeding during the larval period upon 
the eggs, young, or stored food of other insects. .1 leloe pruscarabiPUD 
is a common British species. It undergoes several extraordinary 
changes of form before reaching the pupal stage. The mature 
insects feed upon foliage, and are protected from birds and insect¬ 
eating animals by a caustic secretion which they can exude and 
which is extracted and used medically under the name of ean- 
tharidine. 

The Curculionidce, or Weevils, are an enormous family of 
vegetable-feeders, many of which cause serious injury to cultivators. 
One of the largest of them is the Palm-weevil ( Rhynchophorus ) which 
destroys the interior of the Cocoanut Palm, working upwards from 
the roots and ultimately reducing the tree to a shell. 

A very injurious species found in this country is Piss odes notatus. 
A small piece of young Austrian pine infested by this insect is 
exhibited. An entire plantation of young trees of this species at 
Dorchester was destroyed. The habits of several other British 
Weevils are illustrated by models on the Fast side of the Gallery. 
Gmthorrhynchus suldcollis (55) produces excrescences upon turnips 
or cabbage stems within which its larvae feed. The Apple-blossom 
Weevil, Anthonomus pomorum (53), kills the flower buds of the 
apple tree, one egg being laid by the mother In each bud. The 
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female of Attelabus curculmioides (57) cuts oak .leaves across the 
middle, leaving the mid-rib intact. The terminal half then, falls 
back and is neatly rolled into a closed cylinder within which an 
egg is placed. The larva lives and feeds within this shelter, 
eventually falling to the ground to pupate. Rhynchites betahc (59) 
treats birch leaves in a similar way, but the cell is sugar-loaf shaped 
instead of cylindrical. 

Seulytitlre are small beetles which bore into trees, the larva? of 
most of them feeding npon the soft layer immediately beneath the 
bark. The borings of several species of Scolytus are shown. The 
female drives a tunnel just beneath the bark and along it places her 
eggs at regular intervals. Each little grub upon hatching proceeds 
immediately to eat its way into the same layer, the tnnnels increas¬ 
ing m diameter with the growth of the inmates, hut always keeping 
separate, so that they become more and more oblique towards the 
end of the colony. Curious and beautiful patterns are traced in this 
way upon the surface of the wood. Certain other Scolytidse live 
socially within cavities in tree trunks, feeding upon fungi which 
grow within the cavities and are even said to be cultivated by the 
beetles. 

The Eongicoms are wood feeders, attacking forest trees in every 
part of the world. They sometimes emerge from wood which has 
been in use for some time, and in which the larvae have been con¬ 
cealed. Parts of the batten of a claret cask pulverised by Hylotrupes 
bajulus are shown, together with specimens of the beetle. Two other 
species shown sever small branches by gnawing a circular groove 
around them. This is done by the female when laying her eggs. 
The cut branch snaps off at the incision and the larva feeds within 
it as it lies upon the ground. In a model against the East Wall are 
shown branches of poplar attacked by Saperda popidnea, the female 
of which lacerates the bark with her mandibles and deposits an egg 
at the injured spot. The larva enters the wood and feeds within the 
swelling produced. 

The Chrysomelida are chiefly leaf feeders, and some of them, like 
the Colorado Potato Beetle (Roryphora 10-lineata ), are very serious 
pestB. That species, although it has been accidentally imported into 
this country and the Continent, has hitherto not succeeded in estab¬ 
lishing itself permanently. The Mustard Beetle (JPhcedon cochlearke), 
a common British, species which destroys the leaves of mustard, is 
shown in a model. Most of the members of this family possess 
offensive juices which protect them from the attack of insectivorous 
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animals, and Diamphidia nigro-ornatct, of which larva, cocoons and 
imago are shown, is so poisonous that the natives of Ngamiland use 
it for poisoning their arrows. 

The Cassididce or Tortoise-beetles. Several species are shown, 
together with the remaikable egg-cases of several South African 
forms. Each egg is contained in a separate cell in a beautiful 
honeycomb-like structure, gradually built up by the female from a 
glutinous secretion. The larvae have a curious pair of long tails, 
which are carried over the back. The skins cast successively, four 
in number, are held, together with the excreta, by these tails, and 
form a kind of mask throughout the larval stage. 


Order RHYNCHOTA. 

This Order includes the Bugs, Cicadas, Froth-flies, Aphids, and 
Scale Insects. 

They undergo incomplete metamorphosis. The head i» imbedded 
in the prothorax which is very large. The mouth is modified 
so as to form a long proboscis, formed for piercing and for 
sucking juices ; it lies beneath the body when at rest, directed 
backwards. 

They are divided into two Sub-Orders, the Hejiipteba and 

H03I0PTEBA. 

A series of specimens, with explanatory drawings and labels, is 
in course of preparation, and will be exhibited shortly in Table-cases 
oo and o6. 

The Heuipteba have the base of the front wings leathery, the 
apical part membranous, crossed over one another when at rest. 
This Sub-Order includes all the Plant Bugs, Tree Bugs, House 
Bug, etc. 

A small series of specimens will be found in Drawers 9-12 in a 
cabinet on the west side of the gallery. They live on the juices of 
plants. A minority, however, attack and suck moisture from 
caterpillars and other insects, especially species of the family 
Reduviidm, and some will bite human beings, the bite in some cases 
being as painf ul as the sting of a wasp. Shrthmea stria is one of 
t.fw>s A i n Trinidad. ConorJdnus in/estans is mentioned as being 
very troublesome, and Conorhinus sanguistiga causes great pain and 
inflammatio n. These are South American. 


Table- 
case 55. 
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The Common House Bug (jCimex leetularim ) feeds on moisture 
drawn from pine wood, hence it is often found breeding behind 
pictures left undisturbed and behind wainscots. This species is not 
met with in England away from houses, bat three species, Cimex 
colombaria , C. hirundinis and C. pipistrelli, are found in the nests 
of pigeons, swallows and bats respectively. 

Aspongopus neptdensis, a large species, which hides itself under 
stones in dry river beds in North India, is sought for and eaten by 
the natives. 

The Homopteba have wings of the same texture throughout, held 
roof-like when at rest. This Sub-Order includes the Cicadas, Froth- 
flies, Aphids, etc. A small series of specimens will be found in 
Drawers 13-15 in a cabinet on the West side of the gallery. 

The Cicadas have brought themselves under notice from the 
earliest times by the sounds that they produce. This sound is 
produced by a complex structure at the base of the abdomen. In 
their early stages they live under ground on roots. The pupae are 
remarkable looking creatures. 

The Fulgoridte include the Lantern Flies, so called on account of 
the curiously developed heads of some of them. Many members of 
the family secrete a white waxy substance from their abdomens. 
One of the most remarkable is Phenax. The young of species of 
Fhxta, covered with this white waxy substance, are sometimes found 
in masses. A beautiful example is exhibited. 

The wax secreted by Fulgoridce, is used for making candles in 
China. 

The Membrctcidtt are noteworthy on account of the very curious 
shapes taken by the pronotum. 

To the Cereopidot belong our British Froth-flies and their 
allies. One of the commonest species, Philaenus spumarius, is well 
known as living on garden plants. In their early state they surround 
themselves with white froth. The full-grown insects, called Frog- 
hoppers, are very injurious- They constantly prick the young leaves 
in order to sack the juice. Afterwards, as the leaves grow, these 
pricks become holes aud the leaves often get much withered. 

The AphicUz are known as Plant-lice or Green-fly. 

The Coctida are called Scale Insects from the scale-like appearance 
of the females of many of the species. The males are delicate 
insects with one pair of wings only. Examples of the males and 
females of the largest known species, Lophococcus maximus , from 
Rhodesia, are exhibited. 
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